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CHRONIC DIFFUSE NEPHRITIS IN CHILDHOOD 


REPORT OF A CASE WITH A REVIEW OF ‘THE LITERATURE * 


CARL H. GREENE 
ROCHESTER, MINN. 


Chronic diffuse nephritis during childhood is a rare condition though 
of no less interest because of its infrequent character. The possibility 
of its occurrence was first suggested in 1872 when Gull and Sutton? 
described a case of “contracted kidneys” in a 9 year old girl. Its 
actual occurrence was confirmed two years later by Barlow * who gave 
the first complete case report of this condition. Since the time of 
Barlow, a gradually increasing number of cases have been reported, 
particularly in England where the name of “renal infantilism’ has 
tended to emphasize the associated general bodily changes, as well 
as the original kidney lesion. In Germany, likewise, there has been a 
series of similar case reports. Under these conditions it would seem 
desirable that the whole field be surveyed, all available cases reviewed, 


and the findings correlated. This has been attempted in the present 
paper. The clinical and pathologic findings in an additional case are 
presented, 


REPORT OF CASE 


B. M., Harriet Lane Dispensary, No. 24,377; age 4 years, of American 
parentage. Complaint: “Nervousness, convulsions and vomiting.” 

Family History—Unimportant. There was no history of nephritis in either 
parent. The mother had four miscarriages. 

Past History—Full term child, spontaneous labor. Feeding was difficult 
during the first year and the gain in weight was slow. She had frequent attacks 
of bronchitis but no measles, scarlet fever, or other infectious diseases. 

Present Illness—March 7, 1920, an eruption was noticed on the chest. This 
was called measles by the family physician. By March 14 the eruption had 
disappeared, but the child was drowsy and vomited solid food. She was 
thought to have had fever from March 7 to March 14. No change in her 
condition occurred until March 27, when her eyes became crossed. She was 
admitted to the Harriet Lane Home, March 28. 


* Received for publication, Nov. 26, 1921. 

*From the Harriet Lane Home, the Johns Hopkins Hospital. 

1. Gull, Sir W. W. and Sutton, H. G.: On the Pathology of the Morbid 
State Commonly Called Chronic Bright’s Disease with Contracted Kidney, Med. 
Chir. Tr. 55:273, 1872. 

2. Barlow,.W. H.: Notes and Remarks on a Case of Granular Contracted 
Kidney (Cirrhosis of the Kidney in a Child of Five Years and Eleven Months), 
Lancet 2:151, 1874. 
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Physical Examination.—A very ill child. Temperature 100.8 F.; pulse, 120; 
respirations, 32. Very drowsy. She had a left sided convulsion shortly after 
admission. No rash was present but there was a fine scaly desquamation over 
the back. No general glandular enlargement was present. 

Head: Anterior fontanel admitted one finger tip. The frontal bosses wer? 
prominent. Eyes negative, no strabismus or nystagmus. Pharynx slightly 
injected and tonsils hypertrophied. 

Chest: Chest showed moderate costochondral beading. 

Lungs: The lungs were clear on percussion and auscultation. 

Heart: Systolic heave. The point of maximum impulse was in the fifth 
interspace outside of the mamillary line. A systolic murmur was present 
at the apex and over the precordium. 

Abdomen: Muscle tone was fair. The liver and spleen were not felt. The 
bladder was distended. 

Extremities: Muscular development was poor. Following the convulsion 
the limbs were flaccid. Slight twitching of the right hand and arm occurred 
during the examination. 

Reflexes: The knee jerks were absent on admission. Later both superficial 
and deep reflexes were present and bilateral ankle clonus was obtained. 

Ophthalmoscopic Examination: There was slight haziness of the nasal 
portion of both discs with moderate engorgement of vessels. 

Lumbar puncture: Clear fluid under an increased pressure was obtained. 
Tests for globulin were negative; two cells per cubic millimeter. 

Laboratory Examination.—Urine: A catheterized specimen was clear, straw 
colored and acid; specific gravity, 1.018; albumin, positive; sugar, negative; 
acetone, faint trace; guaiac, negative. Microscopic examination showed frequent 
leukocytes but no casts. 

Leukocytes: 18,200. 

Wassermann, negative. 

Course in Hospital—The patient was admitted with a temperature of 100.8 F. 
Shortly after admission she had a convulsion lasting three minutes and involv- 
ing the left side of the body. During the convulsion there was twitching of 
the left eyelid and face, and clonic spasm of the left arm and leg. Chloroform 
was used to control the convulsion, followed by morphin. Later the child 
developed hyperpnea and the breath had a sweetish odor. The bicarbonate 
capacity of the blood serum was 14 volumes per cent. Sodium bicarbonate 
was given by gavage in 60 grain doses at 8:30 p.m., 11 p. m., and 12 m., and 5 per 
cent. glucose was administered by Murphy drip. The child remained comatose 
March 29 with a temperature at noon of 988 F. and at 3 p. m. of 105.4 F. 
Died at 4 p. m. 

Report of Necropsy—Necropsy No. 6,195.2 Body was that of a well 
developed, well nourished, female white child. The serous surfaces of the 
abdominal cavity were smooth and glistening, there was no excess of fluid. 
The thoracic organs were normally situated. The pleural cavities showed a 
smooth and glistening surface and contained no excess of fluid. There was 
a moderate sized thymus weighing 5 gm. 

Heart: The pericardial lining was smooth and glistening. The pericardial 
fluid was of a clear straw color and not excessive in amount. The heart 
appeared to be somewhat enlarged. The epicardium was smooth and glistening. 
The myocardium was of normal consistency and the usual color. The cut 
surface showed nothing unusual. The wall of the left ventricle was somewhat 
hypertrophied. The cardiac chambers however were not dilated. The endocar- 
dium was smooth and glistening. The valves were normally formed. Those on 





3. Necropsy by Dr. J. R. Cash of the Department of Pathology. I am 
indebted to Dr. Cash for permission to report the pathologic findings in this case. 
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the right side of the heart were delicate and translucent. The mitral valve 
was also quite delicate but contained two small patches of atherosclerosis in 
its center. The edges were slightly thickened but apparently this did not 
interfere with the function of the valve. The aortic valves were appreciably 
thickened. Their size had not been reduced, however, and there was apparently 
no change in their function. In the sinuses of Valsalva there was a definite 
atherosclerosis which extended a short distance up the ascending arch of the 
aorta. The coronary arteries were unobstructed and their intima was 
undamaged. Weight, 100 gm. 

Lungs: The right lung weighed 105 gm.; the left, 140 gm. Both lungs 
were of similar appearance. The pleural surface was smooth and glistening. 
The upper lobes were quite crepitant throughout. The lower lobes were 
somewhat less so and contained numerous red elevated circumscribed areas 
of consolidation. The bronchi showed slightly injected walls and contained a 
slight amount of mucus. 

Spleen: Weighed 20 gm. and measured 9x3x2 cm. It was normal in shape, 
size and position. The capsule was smooth and glistening and not thickened. 
On section the cut surface was of a dark mahogany color, quite firm, and did 
not readily scrape away with the knife. The malpighian bodies were very 
distinct. The interstitial connective tissue was not increased in amount. 

Pancreas: Weighed 25 gm., length 12 cm. It was normal in shape, size, 
position and consistency. 

Liver: Weighed 560 gm. and measured 19x13x4 cm. It was normal in 
shape, size and position. There were no external signs of scarring or other 
degenerative changes. On section the liver cut normally. There was no scarring, 
hemorrhage, necrosis, or fatty change to be made out. 

Suprarenals: Weight, together, 7 gm. They were normal in shape, size, 
position and consistency. On section no unusual changes were seen. 

Kidneys: The right kidney weighed 17 gm., the left kidney, 19 gm. The 
kidneys were quite small and extremely pale. Their surface was marked by 
many large and small scars giving a rough granular appearance. There were 
numerous small cysts over the kidney surface. The capsule was stripped 
with great difficulty leaving a rough torn surface but with no thhemorrhages 
to be seen over it. 

On section both kidneys had a similar appearance. The cut surface was 
extremely pale and of a yellowish-white color. The kidney architecture was 
not distinct. The cortex was very much thinned, in some places measuring 
only 2 mm. in thickness. The glomeruli could not be seen. The cortical 
striations could only be seen in a few areas and here they were quite indistinct 
and irregular. The pyramids were fairly well developed but the tubules were 
irregularly arranged. There were no areas of hemorrhage to be seen in either 
kidney. The pelves were of normal size and their interior surfaces were smooth 
and glistening. The ureters were normal in all respects. 

Pelvic organs: The bladder walls were of normal.thickness. The mucous 
membrane was smooth and glistening, delicate, and everywhere intact. 

Brain: The meninges were delicate but presented no adhesions. Externally 
the brain showed nothing unusual. No exudate was seen at any point on the 
brain surface. 

MICROSCOPIC NOTES 


Kidneys: The surface was irregular and numerous old scars could be seen 
beneath it. The glomeruli showed narked changes. There were many adhesions 
between the capillaries and Bowman's capsule. Many glomeruli were obliterated 
or partly obliterated by scar tissue and showed hyalin degeneration. Through- 
out the kidney substance and especially in the cortex there was a dense 
infiltration of round cells. Many of these appeared to be lymphocytes but 
many wandering cells could be seen among them. The tubules were distorted 
by diffuse scarring and many of them contained blood and polymorphonuclear 
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leukocytes. Many tubules were compressed’ or obliterated by the scarring and 
cellular infiltration. Most of the others were dilated. The pelvis appeared 
normal though just beneath the pelvic epithelium a slight infiltration of 
wandering cells was noticed. 

Lungs: The alveoli were filled with coagulated fluid. A few red blood cells 
polymorphonuclear leukocytes and epithelial cells could be seen within the 
alveoli and small bronchi. The lymph follicles surrounding the bronchi showed 
some hyalin change in their central portions. 





Fig. 1—Cortex of the kidney showing the well marked interstitial nephritis. 
The atrophy of the glomeruli, the dilatation of the tubules and the round cell 
infiltration with scarring are characteristic. 


Spleen: The malpighian bodies were very distinct and somewhat enlarged. 
The sinuses were engorged with blood. 
The heart, pancreas, thymus, suprarenals, lymph glands and liver were normal. 


Previous reports of chronic nephritis in childhood have varied 
greatly in value. Many have been simply case histories, without 
pathologic study of the kidneys, In any case of primary nephritis in 
childhood the clinical history is of great importance in judging the 
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nature of the renal lesion. The earlier collections by Sawyer‘ or 
Nettleship,® of cases of chronic nephritis in children, were made with 
but little discrimination. They included practically all cases to be 
found in the literature at the time. In many of these cases the history 
clearly indicated the presence of a definite secondary nephritis. In 
other cases the history was so defective that the possibility of a 
secondary nephritis could not be excluded. 





Fig. 2—Glomerulus showing the atrophic condition of the tuft. The partially 
dilated tubules and the round cell infiltration are also shown. 


All cases with a history of scarlatina must be excluded rigidly in 
any critical study of primary nephritis in childhood, though there 
is no similarity between the clinical picture of a chronic diffuse 


4. Sawyer, J. E.: The Etiology of the Granular Kidney of Childhood, St. 
Thomas Hosp. Rep. 35:459, 1906. 

5. Nettleship, E.: On Renal Retinitis in Young Subjects and on the Relative 
Frequency of Juvenile Interstitial Nephritis in the Two Sexes, Roy. Lond. Ophth. 
Hosp. Rep. 16:1, 1904. 
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nephritis and a postscarlatinal nephritis. Syphilis likewise must be 
excluded as chronic renal change is occasionally found in the congenital 
syphilitic. 

In the present report these criticisms have been kept in mind and 
an effort has been made to present only those cases in which the 
histories show a more or less uniform clinical picture. In most instances 
the symptomatology can be traced from the first year of life if not 
actually from birth. An effort has also been made to rule out pre- 
ceding infections that might play a role in the development of the 
nephritis. With the exceptions noted in the abstracts, all cases with 
histories of scarlatina or syphilis have been carefully excluded. In addi- 
tion a complete pathologic report with a description of the renal changes 
has been felt desirable, owing to the confused state of the nomen- 
clature in renal pathology. Furthermore, with increasing age the 
history becomes of progressively less value in excluding conditions 
which may be the determinants of the later nephritis. This study, 
therefore, was arbitrarily limited to children under 10 years of age. 

A search of the literature has revealed the reports of nineteen 
cases meeting the requirements mentioned. Reference should also be 
made to eight other cases of apparently the same condition, but 
in which the reports lack completeness. 


REVIEW OF LITERATURE 


1. Cases of chronic diffuse nephritis with reports of the complete clinical 
and pathologic findings. 

Weicert, 1879.°—A 6 weeks old infant. The clinical pathological findings 
in this case included cyanosis, congenital fusion of the pulmonary valve leaflets, 
hypertrophy of the right ventricle and an open ventricular septum. 

Further evidences of congenital disturbance were found in the kidneys 
which measured 1.7x1.0x0.5 cm. and 20x1.1x04 cm., respectively. The 
kidney substance was pale with the cortex greatly decreased on both sides and 
with many small cysts on the surface of one kidney. Microscopically the 
kidneys showed numerous shrunken patches with increased interstitial tissue 
adjoining well preserved kidney substance. The epithelium of the malpighian 
corpuscles was large-celled and showed fatty changes. 

Democnu, 1902..—Boy, aged 2 months. Apparently well for the first month 
and then was brought to the hospital for cough and laryngospasm. Physical 
examination showed distinct edema, especially at the ankles, an enlarged heart 
and palpable spleen. The urine contained albumin together with fatty and 
hyalin casts. Postmortem examination showed generalized anasarca, cardiac 
hypertrophy with dilatation, pulmonary edema with lobular pneumonia and 
visceral congestion. 

Kidneys of equal size, 5.0x3.0x2.5 cm. The consistency was increased 
and the capsule stripped with difficulty leaving a rough granular surface. Two 


6. Weigert, C.: Die Brightsche Nierenerkrankung vom _pathologisch- 
anatomischen Standpunkte. Sammlung Klinischer Vortrage (Volkmann). 162: 
163: 1460, 1879. 

7. Democh, I.: Genuine Schrumpfniere im Sauglingsalter. Arch. f. Kinderh. 
33: 283, 1902. 
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pinhead sized cysts were present on the surface of the left kidney. On section 
the cortex was from 3 to 4 mm. in thickness and yellowish brown in color. 
Microscopically the tunica albuginea of the left kidney was thickened and 
closely attached to the cortex. The glomeruli were of varying size but were 
not contracted and the capsule was not thickened. In the convoluted tubules 
the epithelium was swollen but the nuclei were distinct. The interstitial tissue 
in the cortex of this kidney showed no increase. The medullary rays were 
distinguishable to the periphery of the cortex and showed an increased nuclear 
content though there was no increase in connective tissue. In most of the 
tubules the epithelium was swollen, filling the lumen, though there were some 
dilated tubules filled with hyalin material. The vessels showed an indefinite 
slight thickening of the media and adventitia. A few small hemorrhages were 
present between the cortical convoluted tubules. 

Compared to the left kidney the right showed an increase in interstitial 
tissue. Many of the glomeruli were contracted and the cortex contained many 
small cysts arising from degenerated or destroyed glomeruli. The convoluted 
tubules were dilated and their epithelium was degenerated. The medullary 
substance was mottled with the heaping up of fresh connective tissue rich 
in blood vessels and showed occasional hemorrhages. The process had more of 
a parenchymatous character than that in the left kidney.’ 

HELLENDALL, 1897.°—Girl, aged 6 months. This child, the younger of two 
similarly affected sisters, was weak and sickly from birth. She died at the 
age of 6 months from infantile atrophy following measles. Necropsy showed 
bronchopneumonia and enteritis. 

The kidneys were very small but of similar size, 33x2.0x0.6 cm., and 
weighed 4.0 gm. each. The surface was hyperemic and distinctly granular. 
The cortex was pale yellowish, the medulla cyanotic. A pea-sized cyst was 
present on the surface of the right kidney. The intracapsular space in the 
glomeruli was wide and the tufts small and shrunken. The glomeruli varied 
greatly in size, those lying near the surface showing marked changes with 
thickened capsules and degenerated loops. The nearer the glomeruli to the 
medulla the larger and less changed they were. There was cystic dilatation 
of the convoluted tubules with flattening of the epithelium. The larger arteries 
also showed thickening of the adventitia. In addition to the interstitial changes, 
Hellendall describes five chrondromata in the renal cortex. 

Frouicu, 1904."—Girl, aged 15 months. The parents of this child were 
well but a maternal uncle died of chronic nephritis, and an older sister born 
two years previously was similarly affected. Symptoms were first noted at 








8. In her discussion of this case Democh pointed out the difficulty in 
differential diagnosis between a primary and secondary nephritis. She thought 
the nephritis was of congenital origin though there was a possibility of its 
being secondary to the preceding gastro-enteritis. Borrman® in a later dis- 
cussion of this case dismisses the possibility of gastro-enteritis as a cause of 
the nephritis and because of the unilateral character of the nephritis considers 
it secondary to an ascending pyelocystitis. There was no evidence at necropsy 
of such a condition. In view of the fact that the child was appzrently well up 
to the onset of the gastro-enteritis at the age of one month and died 4 weeks 
later, the author agrees with Democh in considering the nephritis as of probable 
congenital origin. 

9. Borrmann, R.: Harnapparat. In Handb. d. allg. Path. u. path. Anat. d. 
Kind. (Briining-Schwalbe) Wiesbaden. 2:227, 1913. 

10. Hellendall, H.: Hereditare Schrumpfniere im friihen Kindesalter. Arch. 
f. Kinderh, 22:61, 1897. (Case 2.) 

11. Frélich, T.: To tilfaelde af hereditaer, familiaer, kongenital (?) nefrit. 
Norsk. Mag. f. Laegevidensk. 5:905, 1904; abstracted in Jahrb. f. Kinderh. 64: 
244, 1906. (Case 2.) 
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two weeks. The infant did not gain in weight and albumin and casts were 
found in the urine. Later the child developed periodic attacks of vomiting. 
At necropsy hypertrophy of the left ventricle and pneumonia were found. 

The kidneys were small, weighing right 18 gm. and left 17 gm. The surface 
of the right kidney showed fetal lobulation but was smooth. The left was 
slightly granular with shrunken contracted areas on the surface. The left 
kidney showed slight dilatation of the pelvis and the first portion of the ureter. 
Sections of the most normal kidney showed an extensive degeneration of the 
tubular epithelium. Some of the tubules were filled with hyalin casts. The 
glomeruli in the deeper layers of the cortex showed beginning contracture 
with slight changes in the surrounding stroma. The stroma was normal 
throughout the rest of the parenchyma. Single dilated tubules were present in 
the superficial layers of the medulla. Sections from the more contracted 
kidney showed a striking increase in the stroma with clumps of round cell 
infiltration. In these areas the glomeruli were atrophic and contracted and 
occasionally showed hyalin degeneration. The tubular epithelium was degen- 
erated and single tubules were dilated and filled with a granular coagulum. 
There was a general thickening of the stroma with areas of round cell infiltra- 
tion and connective tissue increase. 

Paterson, 1920."—Boy, aged 1 year and 9 months. This boy was apparently 
well at 11 months, though undersized. He refused solid food. Rachitis-like 
deformity appeared at this time and progressed to an extreme degree. For six 
months previous to admission he had irregular attacks of vomiting associated 
with loss of weight, so that he only weighed 10% pounds when first seen. 
Uremia and death followed a change to a solid diet with meat. 

The left kidney was extremely small and cirrhotic. The right kidney was 
slightly larger but was also abnormal. Its condition suggested an old inflamma- 
tion. The weight of the kidneys was 27 gm. each.- Microscopically they 
showed a marked degree of fibrosis, the kidney substance in some areas being 
entirely replaced by fibrous tissue. Many of the glomeruli were obliterated and 
in some places the tubules showed enlargement as though in an early stage 
of cyst formation. The arteries were greatly thickened. 

HeELLENDALL, 1897.%°—Girl, aged 2 years. An older sister of the other child 
reported above.19 She likewise was weak and sickly from birth. Backwardness 
in development was marked and at the age of two she could neither walk nor 
talk. Marked rachitic deformity was present. Besides the defective develop- 
ment it was noticed that she drank a great deal, especially at night. In 
addition she had occasional attacks of vomiting and of swelling of the feet. 
No cardiac hypertrophy was observed at necropsy following death from broncho- 
pneumonia. 

The kidneys were very small, of about the same size, 4.0x 2.5x0.7 cm. and 
weighed 6 gm. each. The surface was granular with yellow flecks. Pinhead 
sized cysts were seen on the surface of the left kidney. The glomeruli were 
irregular in size, some normal, some enlarged with a cellular increase, and 
still others shrunken, poor in cells and surrounded by a fibrous ring. The 
convoluted tubules are in part slightly, in part markedly dilated. Fatty 
metamorphosis was present in the convoluted tubules. Around the glomeruli 
the interstitial tissue was arranged in broad fibrous bands while in other parts 
it was less well developed, more wavy and richer in nuclei. In the medulla 
there was a marked increase in connective tissue between the tubuli recti which 
were crowded together, but they did not show as marked a change as in the 
cortex. The increase in connective tissue was a diffuse and not a localized 
process. The blood vessels showed nothing unusual. 





12. Paterson, D. H.: Three Cases of Renal Dwarfism Associated with Curious 
Bony Changes, Proc. Roy. Soc. Med. 13: Sect. Dis. Child., 107, 1920 (Case 2). 
13. Hellendall, H.: Arch. f. Kinderh. 22:61, 1897 (Case 1). 
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Heusner, 1913.“—A 3 year old child. Heubner reports that in all of his 
experience he only saw one case of “Schrumpfniere” in the strictest sense of the 
word. His original report could not be obtained but in this later abstract he 
reports a case of idiotic child of a father suffering from lead poisoning. There 
was no edema. The pulse was irregular. The urine showed marked albumin and 
many granular casts. Section showed an enormous contraction of both kidneys 
with diminished amount of parenchymatous tissue and dilated tubules. 

MILLER AND Parsons, 1912.°—Girl, aged 3 years and 6 months. She was 
pale, cyanotic and wasted, being markedly underdeveloped and weighing but 
16 pounds. Clinically, polyuria and polydipsia had been noticed as well as the 
occasional presence of a variable degree of edema. The urine had a specific 
gravity of from 1.001 to 1.004 with a trace of albumin, but no casts. At 
necropsy there was slight hypertrophy of the left ventricle. 

The kidneys each weighed approximately 30 gm. The changes in the 
kidneys were described as being the same as those in the 6 year old girl 
described by the same authors. 

OprenHEIM, 1891.*—Boy, aged 4 years. Polyuria was the first symptom 
noticed and was observed early in life. Later headache and nausea were present. 
In the hospital the child was feverish, vomited a great deal, and complained 
of headache. His appetite was poor and feeding was difficult, with the result 
that his weight fell from 11.9 to 96 kilos. At the same time he developed 
diarrhea and great thirst. No edema was noticed. Dimness of vision was 
complained of shortly before death but no ophthalmoscopic examination was 
made. He died in uremic convulsions. Necropsy showed congestion and 
massive edema of the lungs. The heart was not enlarged. 

The left kidney measured 7.5x3.0x2.5 cm. Weight, 43.7 gm. The right 
measured 7.0x3.5x2.5 cm. Weight, 486 gm. Fetal lobulation was present 
in both. The capsule was more firmly adherent than normal, the surface 
granular, and the cortex decreased in thickness. The microscopic picture was 
that of beginning contraction. Wedge shaped contracted areas were present, 
apparently rich in glomeruli because of atrophy of the interlying parenchyma. 
In part, the glomeruli were shrunken, with thickened capsules and cellular 
proliferation, or complete degeneration of the tuft. The tubules were compressed 
by the proliferation of the interstitial tissue. In places the tubules showed 
varying degrees of atrophy and there were many dilated tubules containing 
hyalin masses. The interstitial tissue was luxuriant, in some places more so 
than in others. The process was evidently only beginning, for nowhere was 
there heavy, fibrous scar tissue. The vessels showed distinct thickening, espe- 
cially of the adventitia. 

Bartow, 1874.2—Girl, aged 5 years, 11 months. This child was always weak 
and delicate. She developed enuresis when about 4 years old and was later 
observed to have polyuria, passing from 3 to 4 pints of very pale urine daily. 
The specific gravity varied between 1.010 and 1.015 but albumin was only found 
shortly before death. No casts were found. The child died in uremic con- 
vulsions. Cardiac hypertrophy was present. 

The kidneys measured 5.0x 3.7 x12 and 5.6x3.5x1.5 cm. and weighed 13.7 
and 23.0 gm., respectively. A few small cysts were present in the right 
kidney. The microscopic examination was necessarily incomplete owing to 


14. Heubner, O.: Ueber chronische Nephrose im Kindesalter. Jahrb. f. 
Kinderh, 77:1, 1913; abstracted from Festschr. f. von Leuthold (Berlin) 1:351, 
1906. 

15. Miller, R., and Parsons, L.: Renal Infantilism, Brit. J. Child. Dis. 9:289, 
1912 (Case 5). 

16. Oppenheim, A.: Ueber Schrumpfniere im Kindesalter. Inaug. Dissert., 
Halle. 1891, 
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the rudimentary development of histological technic at the time, but sections 
showed a general fibrous tissue overgrowth and vascular sclerosis. 

MILLER AND Parsons, 1912."—Girl, aged 6 years. She weighed 2 pounds 
at birth and was always small, backward and underdeveloped. Though six 
years old she was only 36 inches tall. She had suffered from polyuria, nocturia, 
and thirst for the greater part of her life and was admitted to the hospital in 
uremic convulsions. There was very slight hypertrophy of the left ventricle 
found at necropsy. 

Both kidneys were small, weighing together 32 gm. and measuring 4.3 and 
4.75 cm. in length and 3.0 cm. in breadth. The capsule was slightly thickened 
but stripped easily leaving coarsely granular surface. The cortex was greatly 
diminished, from 4 to 6 mm. in thickness. Histologically, the glomeruli varied 
greatly in shape and size. A few were completely sclerosed. Others showed 
fibrotic changes with capsular adhesions. The condition in the tubules was 
apparently secondary to the interstitial change. The tubules were irregularly 
dilated and some appeared to be cystic. The epithelium was healthy, however, 
except for flattening from pressure. There seemed to be no active paren- 
chymatous changes. The interstitial tissue was much increased. The new 
formed connective tissue was cellular and many accumulations of small round 
cells were present. The vessels were moderately thickened. 

Parsons, 1911.%*—Girl, aged 6 years and 6 months. Was brought in com- 
plaining of “drinking diabetes.” She was a very much underdeveloped child 
with moderate edema of her legs and face. The urine was large in amount, 
pale, specific gravity 1.010 and with a trace of albumin but no casts. Death was 
from bronchopneumonia. Necropsy showed definite hypertrophy of the heart. 

The kidneys were extremely small and together weighed less than 30 gm. 
Their capsules stripped readily leaving granular surfaces. The cortex was 
diminished. Microscopic examination showed extensive general fibrosis of 
cortex and medulla. The glomeruli varied in size, some being larger and 
others smaller than normal, and many exhibited some degree of fibrosis. Some 
showed hyalin changes. The epithelium of the tubules was normal in some 
areas, but in others was granular and desquamating. Some of the tubules also 
showed dilated or cystic lumina. The degree of fibrosis varied, being more 
dense in some areas than others, and was extremely cellular in places. The 
vessels showed thickening of the middle and outer coats and in some the 
lumina were nearly occluded. “The whole condition exhibited a degree of 
fibrosis as marked as, or more marked than ever obtained in the most advanced 
cases in adults.” 

Jacoss, 1913.°—Girl, aged 7 years. This patient had had scarlatina four 
weeks before her admission to the hospital. Nine days before admission she 
developed edema of the eyelids and a marked albuminuria. Death was from 
bronchopneumonia. Postmortem examination revealed a generalized anasarca, 
pulmonary edema, bronchopneumonia and cardiac hypertrophy. ; 

The kidneys were small and firm with somewhat adherent capsule. The 
surface was irregular with coarse greyish granulations. They measured 
5.5x44x22 and 5.1x3.2x22 cm. and weighed 29 and 27 gm., respectively. 
On section the cortex was narrow, the markings indistinct and the glomeruli 
visible. Microscopically, the glomeruli were enlarged, arranged in clumps, and 
surrounded by a cellular infiltration. There was no hyalin change. The inter- 
stitial tissue was everywhere increased. Atrophic tubules were present in the 


17. Miller, R., and Parsons, L.: Brit. J. Child. Dis. 9:289, 1912 (Case 2). 

18. Parsons, L.: Infantilism Associated with Chronic Interstitial Nephritis, 
Brit. M. J. 2:481, 1911. 

19. Jacobs, C.: Ueber Granularatrophie der Nieren im *Kindesalter. Berl. klin. 
Wehnschr. 50:2418, 1913 (Case 1). 
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subcapsular layers while in the deeper layer: there were groups of normal or 
dilated tubules without an increase in the intervening stroma. Small focal 
masses of lymphocytes were strewn through the whole tissue, especially in 
the neighborhood of the glomeruli. The epithelium in the dilated tubules was 
large, swollen, and granular with desquamated cells or masses of coagulum in 
the lumen of, the tubules. The walls of the smaller vessels were normal but 
the smaller arteries showed a thickened media.” 

Miuican, 1902.7—Boy, aged 7 years. This patient was an underdeveloped 
anemic child who had been weakly since birth. He suffered from polyuria 
and nocturia, Headaches and dimness of vision developed later. The specific 
gravity of the urine was 1.006 with a large amount of albumin present. Hyalin 
and granular casts were found in the terminal samples. His condition rapidly 
became worse with polyuria up to four pints a day and with increasing 
quantities of albumin. The headaches became more marked and ophthalmo- 
scopic examination showed typical albuminuric retinitis. Edema developed as 
a sequel to cardiac dilatation and collapse. Necropsy showed moderate cardiac 
hypertrophy. In this case there was dilatation of the right pelvis and ureter 
without apparent cause. 

The kidneys were granular. The right kidney was smaller than the left. 
A section from the left kidney showed the condition to be an advanced 
interstitial nephritis. The renal tubules were in places completely obliterated 
by fibrous tissue. Some of the tubules were devoid of their epithelial lining 
though the epithelium was present in others. The blood vessels showed great 
thickening of their walls. 


Guturie, 1900.7—Girl, aged 7 years. Was weakly as an infant but except 
for diarrhea and measles had never been sick previous to coming under Guthrie’s 
observation. Two months previous to entering the hospital she began to com- 
plain of frontal headaches and to suffer from attacks of vomiting. She was a 
thin, undersized girl. No edema was present. The heart was enlarged and 
the brachial arteries were palpable. The urine had a specific gravity of 1.010 
and contained albumin. Granular casts were occasionally present. The patient 
developed a hemiparesis with convulsions and died in coma. Necropsy revealed 
a left ventricular hypertrophy, arteriosclerosis and two cerebral hemorrhages. 
The left kidney weighed 40 gm., the right 112 gm. 

Both kidneys were distorted, puckered and shapeless. The capsules were 
partly adherent and the distortion was marked in these areas. The kidneys 
were coarse and tough on section. Little apparent distinction was present 
between the cortex and medulla, but where it could be identified the cortex was 
atrophied. Microscopically the capsules of the glomeruli in many places were 
thickened and surrounded by a recent inflammatory infiltration. Some of the 
glomeruli were only represented by patches of opaque hyalin material. In 
some places the epithelium seemed healthy but for the most part it was 
granular. There was a general diffuse increase of interstitial tissue. In parts 


20. The case reported by Crooke™ would suggest that a chronic nephritis 
may develop very rapidly (two months) following scarlatina. In this case, how- 
ever, only one half of that period had elapsed and the pathological picture 
was very suggestive of an advanced process. The changes in the arteries, and 
the cardiac hypertrophy would further suggest that in this case the kidney 
condition antedated the attack of scarlet fever. Such a view, however, would 
not interfere with the hypothesis that the scarlatina precipitated an acute 
nephritis that was responsible for the fatal outcome of the case. 

21. Crooke, G.: Discussion, Lancet 1:1179, 1890, 

22. Milligan, W. A.: A Case of Chronic Interstitial Nephritis in a Boy Aged 
Seven. Years, Rep. Soc. Study Dis. Child. 2:99, 1902. 

23. Guthrie, L.: A Case of Chronic Interstitial Nephritis in a Girl Aged 
Seven Years, Rep. Soc. Study Dis. Child. 1:69, 1900. 
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of the supporting stroma there were disseminated patches of cellular infiltration 
supervening on a fibrosis of old standing. The arterioles were patent yet all 
their coats showed considerable hypertrophy and in some the lumen was almost 
occluded. The pelvis of the left kidney was dilated, but not the ureter, and 
there was no obstruction of the latter. Guthrie considered the condition of 
the kidneys to be a diffuse interstitial nephritis, both of long standing and 
of apparently recent date. 

Paterson, 1920.*—Girl, aged 7% years. She was a premature infant and 
had never thrived. Paterson reported this case with especial reference to 
the bony changes which were extreme. The wrists were bent from birth. 
The legs were contracted so that walking was impossible. Though over 7 
years of age the height was but 34 inches. The urine contained a trace of 
albumin but no casts. The phenolsulphonephthalein output was low. Following 
operation the patient became comatose, developed suppression of the urine and 
died. The kidneys weighed 45 gm. each. The kidneys were cirrhotic, their 
capsules stripped with great difficulty and on section several small cystic spaces 
could be seen. Microscopically, there was a marked increase in fibrous tissues 
throughout the kidney with a tendency to cyst formation. The tubules were 
greatly enlarged and filled with colloidal material. The glomeruli were fibrosed 
in places. 

Arraca, 1904.%—Boy, aged 9 years. The history of this case was quite 
typical in that the mother noticed great thirst almost from birth. When about 
4 years old the boy began to have attacks of weakness and palpitation on 
exertion. Headaches became frequent and later almost constant. The poly- 
dypsia and polyuria also increased though no volumes were recorded. The 
patient also suffered from a generalized neuralgia from the time he first 
walked at the age of 18 months. It was this neuralgia, called rheumatism, 
that led to his coming under Arraga’s care. Slight edema of the ankles 
developed shortly before admission and the patient died following a 48-hour 
suppression of urine. No urinalysis was obtained. The necropsy findings 
other than in the kidneys were not reported. 

The kidneys were greatly decreased in volume, weighing 25 gm. The right 
showed fetal lobulation. The capsule was detached with difficulty leaving a 
granular surface. The cortex was very much diminished in thickness and the 
cut surface showed small pinhead cystlike cavities. Histologically, the capsule 
was thickened with small masses of round celled infiltration among its fibers. 
The capsules of the glomeruli were thickened, and in some glomeruli the intra- 
capsular space was obliterated. In many glomeruli there was proliferation of 
the cells of the tuft and in others it was completely converted into a fibrous 
block with some round cell infiltration. The convoluted tubules showed swelling 
of the epithelium. Many tubules contained hyalin casts. The loops of Henle 
had undergone changes similar to those in the convoluted tubules. The arterioles 
were unchanged for the most part but some showed an obliterative endarteritis. 

This case is of interest because of the fact that the mother suffered from 
malaria during pregnancy and took large doses of quinin during that time. 
Arraga reports the case as one of congenital malaria but gives no details other 
than a statement of this parental infection. This circumstance would undoubtedly 
have to be kept in mind in considering the possible congenital origin of the 
nephritis. 

Natsu, 1912.*—Boy, aged 9% years. Infantilism was marked, for while 
this boy was 9% years old his apparent age was but four. Polydipsia had been 


24. Paterson, D. H.: Proc. Roy. Soc. Med. 18:107, 1920 (Case 3). 

25. Arraga, A.: Néphrite interstitielle chez un enfant. Manifesteé dés la 
naissance, mort a neuf ans, Arch, de méd. d. Enf. 7:285, 1904. 

26. Naish, A. E.: Infantilism with Chronic Interstitial Nephritis, Brit. J. 
Child. Dis. 9:337, 1912 (Case 1). 
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noticed since weaning. The urine was pale and albumin and casts were irregu- 
larly found, The boy died in a semi-comatose condition with a partial sup- 
pression of urine. Necropsy showed moderate enlargement of the heart. 

The kidneys were small, together weighing 31 gm. The surface was 
irregular but not granular. The capsule was partially adherent. One or two 
small cysts were present. The cortex was diminished. The glomeruli showed 
considerable change with thickening of Bowman’s capsule and occasional fibrous 
contracture of the tuft. The convoluted tubules were dilated, especially toward 
the surface. Some of them formed cysts. The collecting tubules showed 
little change. The interstitial tissue was greatly increased, and near the surface 
it was markedly cellular. The arteries were slightly thickened. 

Giaser, 1918."—Girl, aged 10 years. This girl was idiotic, as was also 
an aunt. The mother died in childbirth of chronic nephritis. A sister died 
at the age of 2% years from renal disease. The exact time relationship of 
these two occurrences to the patient’s history was not given. In the reported 
case polyuria and polydipsia were noted at the age of 15 months. At this time 
albumin was found in the urine and a diagnosis made of nephritis. The 
development was greatly retarded both mentally and physically. The mental 
age when admitted into the clinic was about 3 years and the physical develop- 
ment was not much further advanced. The urine was pale, daily volume, 
2,000 c.c.; specific gravity, 1.005, and it contained albumin, 0.25 gm. per liter. 
Hyalin and granular casts were present. The blood pressure was 100 mm. 
The arteries were palpable and the heart enlarged. Ophthalmoscopic examina- 
tion showed albuminuric retinitis. The patient was admitted with diphtheria 
and died from cardiac failure though there were evidences of impending 
uremia at the time of death. At necropsy the wall of the left ventricle was 
thickened and the mitral valve leaflets contained two white plaques. Pulmonary 
edema, hyperplastic splenitis and enteritis were also found. 

Both kidneys were greatly shrunken and the surface was wholly granular. 
Microscopic examination showed the kidney cortex infiltrated with fibrous 
scar tissue that was relatively poor in nuclei, hyalin, sclerotic, and of a 
nodular character. In this scar tissue were atrophic tubules, at times showing 
evidences of repair. The tubules, in part, were widely dilated and the lumen 
filled with albuminous material. Well recognized glomeruli were only found 
in a few areas. Some were completely transformed by scar tissue. Some of 
the glomeruli were completely destroyed, some showed proliferation of the 
epithelium. Both in the cortex and in the boundary between cortex and 
medulla there were many small round cell changes. In the medullary rays 
the interstitial tissue was diffusely increased, the tubules dilated and the lumina 
filled with masses of casts. In the larger arteries there was a distinct thickening 
of the walls while the smaller arteries showed greatly thickened walls with 
narrowed lumen. 

2. Cases of probable chronic diffuse nephritis in which the complete clinical 
and pathological findings were not reported, 

Fré.icu, 1904.*—Girl, aged 11 months. A sister of the other case reported 
by Frélich™ The parents of these children were well but a maternal uncle 
died of chronic nephritis. This child was apparently well at birth but failed 
to gain and later developed irregular attacks of vomiting. At the age of 
4% months albumin and casts were found in the urine. The child died 
from pneumonia at 11 months. (There was no examination of the kidneys but 
the younger sister showed typical changes.) 


27. Glaser, F.: Ueber juvenile primare Schrumpfniere, Jahrb. f. Kinderh. 
87:95, 1918. 
28. Frélich, T.: Norsk. Mag. f. Laegevidensk. 5:905, 1904 (Case 1). 
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Sawyer, 1903.*—Boy, aged 2 years and 5 months. This baby developed 
“fits” at the age of 7 weeks though no history of any specific fever was 
obtainable. He habitually suffered from polyuria and was thirsty in_ addition. 
He vomited occasionally. He was rachitic and undersized (weight, 154% pounds). 
The urine had a specific gravity of 1.002 and contained a trace of albumin but 
no casts. The average daily volume was 33 ounces. He finally developed 
uremia and died in coma, No hypertrophy of the heart was present. 

The kidneys were small, weighing 24 gm. each. The surface was irregular 
and the renal tissue was greatly decreased. The left renal pelvis was slightly 
dilated. Microscopically, there was considerable fibroid overgrowth with 
marked absorption of the pyramids and destruction of the epithelium. Bowman’s 
capsule was thickened in most instances. (The pathologic description in this 


case is not complete.) 

Sequeira, 1900.”—Boy, aged 3 years. Polyuria was first noted at 8 months, 
following whooping cough. The child was underdeveloped, rachitic and markedly 
anemic. The weight on admission to the hospital was 16% pounds. The 
retinae showed no signs of albuminuric involvement. The urinary volume was 
large, from 20 to 40 ounces daily. The specific gravity was 1.010 and a trace 
of albumin but no casts were found. The child gradually became comatose, 
and apparently died in uremia. There was some hypertrophy of the left 
ventricle. The kidneys were large and granular showing cirrhotic changes on 
microscopical section. (The pathologic discussion of the kidneys in this case is 
inadequate for accurate diagnosis of the lesion present.) 

Moret-Lava._ek, 1885."—Boy, aged 5% years. He had complained of swell- 
ing of the abdomen from the age of 18 months. Examination showed a 
rachitic infant with marked ascites. Paracentesis was performed three times 
before death. Albumin was present in the urine the last few days of life. 
Necropsy disclosed a bronchopneumonia, atrophic cirrhosis of the liver, an 
enlarged fibrous spleen and cirrhotic kidneys. 

The kidneys had an essentially normal gross appearance. Microscopically 
there was sclerosis around the glomeruli with capsular involvement. The tubules 
were healthy in some areas but in others they were dilated, the epithelium 
desquamated, and the lumen of the tubule filled with granular detritus or 
casts. The principle lesion was the increase in the interstitial tissue. 

(The determining factor in the clinical picture of thi§ case was the cirrhosis 
of the liver. The same is probably true of the pathological picture and the 
changes in the kidney can hardly be called primary. While this case has been 
included by Oppenheim™ and others in their tabulations, it seems better to 
follow the example of Glaser™ and eliminate it from the series of accepted 
cases.) 

Goopuart, 1890."—Boy, aged 6 years. This infant was bottle fed and 
intense thirst was noted at the time of weaning from the bottle. When 3 
years old he had an attack of fever and vomiting of unknown etiology. 
After that he had periodic attacks of tetany and of vomiting. The urine was 
regularly of low specific gravity with traces of albumin irregularly present. 


29. Sawyer, J. E.: Chronic Interstitial Nephritis in Children, Birmingham M. 
Rev. 54:511, 1903 (Case 4). 

30. Sequeira, J. H.: A Case of Polyuria in a Child Aged Three Years, Rep. 
Soc. Study Dis. Child. 1:17, 1900. 

31. Morel-Lavalleé, M.: Cirrhose atrophique du foie, de la rate et des riens 
chez un enfant de cinq ans-autopsie. Rev. mens. de malad. d. I’enf. 3: 166, 1885; 
abstr. in Jahrb. f. Kinderh. 23:459, 1885. 

32. Goodhart, J. F.: Acute and Chronic Bright’s Disease, Cyclopedia of the 
Diseases of Children (Keating), Phila. 3:541, 1890. 
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He was greatly underdeveloped and wheri seen at the age of 6 weighed but 
31% pounds. Urine had a specific gravity of 1.005 and contained a trace of 
albumin but no casts. There was no edema. Died in one of the recurrent 
attacks of tetany. The heart was large but flabby and dilated. 

Both kidneys were small and shriveled, the capsules adherent, the surface 
pale, the cortex diminished and the pelvis a little dilated. There was a large 
excess of fibrous tissue in the cortex and many of the glomeruli were shrunken 
and hyalin. The vessels were thick. (This case is reported by Goodhart as 
a parenchymatous nephritis with the added note that it was a very perplexing 
case. The reported data are entirely compatible with the presence of a chronic 
diffuse nephritis, but the discussion of the pathological changes in the kidney is 
too brief to permit of a definite and final determination of the renal lesion. 
Goodhart also reports a cousin of this boy who presented essentially the same 
clinical picture but who did not come to necropsy.) 

GuLL anv Sutton, 1872.*—Girl, aged 9 years. Among their case reports 
Gull and Sutton include a description of the kidneys of a nine year old girl 
in whom there was left ventricular hypertrophy and dilatation. “The kidneys 
were very much smaller than natural especially the lett; one weighed 2 ounces, 
the other 1% ounces. The kidneys in consequence of being greatly contracted 
were much out of shape; their surfaces were irregular and puckered, not 
finely granular.” “The arterioles of the kidneys were much thickened by 
fibroid change.” (This case is of interest because it apparently is the first 
description of the kidneys from a case of chronic nephritis in childhood. The 
clinical history was not given.) 

Forster, 1887.*—Boy, aged 9% years. This boy was thirsty from early life 
and at the age of 4% polyuria became prominent with the excretion of two to 
four liters of urine daily. The specific gravity varied from 1.004 to 1.010. 
Albumin was found only during the latter part of his illness. He was markedly 
underdeveloped and at the age of 9 weighed but 39 pounds. He died after a 
week of increasing lassitude, and tiredness, etc. 

Necropsy showed the presence of sclerotic changes in the brain, cardiac 
hypertrophy and contracted kidneys. A sister died at 8% after a similar clinical 
course, but no postmortem examination was made. In this case the father was 
syphilitic. (The kidney pathology was not studied or reported microscopically.) 

Goopuart, 1890.*—Girl, aged 10 years. A small girl with marked rachitic 
deformity. She had never been strong and her legs had been crooked since she 
first began to walk. Polyuria and polydipsia had been noted for two years 
prior to admission, and more recently headaches, dyspnea and coma. She was 
admitted to the hospital in coma and died in a convulsion twenty-four hours 
later. The left ventricle was somewhat thickened. 

The kidneys were very small, 2.8x3.0 cm. They were firm and pale, the 
capsule adherent and the surface granular. Hardly any of the cortex remained. 
The section showed- copious nuclear growth and not mere fibrosis with atrophy. 
Thick irregular bands of highly nucleated material spread from the cortex 
downward to the medulla and within them were thickened and shriveled 
capsules and wasted tubes. They had a basis of fibroid material and showed 
well marked puckering or cicatrization. Outside them were tracts of com- 
paratively healthy tubes. (The pathologic picture lacks definitiveness.) 

3. Cases of chronic diffuse nephritis in children over 10 years of age. 


33. Gull, Sir W. W., and Sutton, H. G.: Med. Chir. Tr. 55:301, 1872 (Case 8). 
wr. — R.: Ueber Schrumpfniere im Kindesalter, Jahrb. f. Kinderh. 
:38, 1887. 


35. Goodhart, J. F.: Cyclopedia of the Diseases of Children (Keating) 
3:556, 1872. 
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FiratorF AND RACHMANINOFF, 1883.*%—Girl, aged 12 years. This girl was 
weakly from birth and during childhood suffered from urinary frequency and 
later cardiac palpitation. At the age of eleven she had a left sided hemiplegia. 
She complained of headache and dimness of vision. Albuminuric retinitis was 
found on ophthalmoscopic examination. She was apathetic and showed marked 
anemia. No edema was present. Postmortem examination showed “granular 
atrophy of the kidney” with a left sided cardiac hypertrophy, chronic end- 
arteritis, and old cerebral hemorrhage. (This case is available in the German 
abstract only, so the full details of the renal pathology cannot be discussed. ) 

Britt AND LisMAN, 1899."—Girl, aged 14 years. The family history is 
quite complicated in this case. There were twelve children. Six of these died 
in early life, causes unknown, Of the remaining six, four presented the clinical 
picture of chronic interstitial nephritis. The patient was always weak and 
undersized. Edema developed a year previous to admission and was present for 
a short time. Following a severe fright she developed a left-sided hemiplegia. 
At that time the urine had a specific gravity of 1.010 with 1.4 gm. of albumin 
per liter. Both hyalin and granular casts were present. Ophthalmoscopic 
examination showed albuminuric retinitis. Death followed pneumonia and 
pulmonary edema. In addition there was cardiac hypertrophy, general chronic 
arteritis, cerebral hemorrhage and hemorrhages in the lungs, spleen and 
mesentery found at necropsy. 

The kidneys were small, measuring 2.0x4x3.0 and 625x35x2.5 cm., 
respectively, and weighing 59 and 34.5 gm., respectively. The capsules were 
adherent and the surface granular. The cortex was greatly narrowed. The 
pelves of both kidneys were greatly enlarged. Microscopically, the right kidney 
showed a marked chronic interstitial nephritis with complete replacement of 
the renal parenchyma with fibrous tissue in some areas. Many of the glomeruli 
were converted into fibrous balls. Some of the tubules were dilated, others 
atrophied with marked degeneration of the epithelium. The arteries showed 
obliterative endarteritis and many were completely closed. The left kidney 
showed essentially the same changes as the right. Both kidneys presented the 
signs of chronic congestion and scattered through them were many small areas 
of calcification similar to like areas occurring in the liver. 


DISCUSSION OF THE CLINICAL FINDINGS 


The reported cases show a remarkable similarity in their clinical 
manifestations, though these latter show variations dependent on the 
age of the patient and the severity of the symptoms as well as on the 
individual viewpoints of the different authors. These lesser diversities 
serve to emphasize rather than to detract from the essential similarity. 
In all cases the outstanding causal factor seems to be a severe and 
progressive diminution in the functional activity of the kidney. 

Evidences of nutritional disturbances in early infancy, often very 
severe, were almost universally noted. As a rule, they did not make 
their appearance until weaning, or the latter part of the first year in 
life, though in the cases of Miller and Parsons,’® Milligan,?* and 


36. Filatoff, N. and Rachmaninoff, J.: Ein Fall von primarer Nierenschrump- 
fung und atheromat. Degeneration der Arterien bei einem 12 jahrigen Knaben. 
Jahrb. f. Kinderh. 20:209, 1883. 

37. Brill, N. E., and Libman, E.: A Contribution to the Subjects of Chronic 
Interstitial Nephritis and Arteritis in the Young and Family Nephritis; with a 
Note on Calcification in the Liver, J. Exper. M. 4:541, 1899. 
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Naish,?® the symptoms dated from, birth itself. In my case the 
history indicated that the feeding was difficult and that the child did 
not do well during the first year of life. The feeding becomes pro- 
gressively more difficult with weaning and change to a solid diet. 
The boy of Paterson ** refused solid food up to the time of death 
at 21 months. Oppenheim ** also reported a case in which the refusal 
to eat and consequent loss in weight undoubtedly were factors in the 
final development of uremic acidosis and death. The explanation 
of this self limitation in diet is not clear but the presence of a severe 
type of nutritional disturbance in these patients is unquestionable. 

These children apart from refusal to eat showed marked backward- 
ness in their physical development. Many were markedly undersize 
and underweight and nearly all were described as “weakly” or “deli- 
cate.” Mental as well as physical retardation was present though the 
mental retardation was the less marked. The children described by 
Heubner ** and Glaser *’ were idiotic, but for both an etiology of the 
idiocy other than renal was present. 

In addition to being undersized and backward in physical develop- 
ment many of these children had pronounced bony deformities. The 
children reported by Oppenheim ** and Paterson ** in particular showed 
extensive skeletal deformities developing during the first year of life. 
This backwardness in development and the associated deformities have 
been especially emphasized by the English writers under the name of 
“renal infantilism” or “renal dwarfism.” This literature has recently 
been summarized by Paterson.1* He pays‘especial attention to the 
extensive bony changes found and thinks them nutritional in origin 
but he does not consider the changes to be completely identical with 
those in true rachitis, Rachitis is usually recognized as being nutri- 
tional in origin. The recent work of McCollum, Simmonds, Shipley 
and Park ** has indicated that it may be caused by a disturbance in 
the balance of inorganic salts in the diet when combined with an 
insufficiency of an organic factor. The blood of rachitic children has 
also been shown to contain a normal or slightly lowered amount of 
calcium while the inorganic phosphates are markedly reduced in 
quantity.*® 

Barber,*° in particular, has reported several cases and emphasized 
the occurrence in older children of a variety of late rachitis that is 
associated with a chronic interstitial nephritis. It is this type of case 
in particular that he classifies under the name of “renal dwarfism.” 


38. McCollum, E. V., Smmonds, N., Shipley, P. G. and Park, E. A.: Studies 
in Experimental Rickets. VIII. The Production of Rickets by Diets Low in Phos- 
phorus and Fat-Soluble A, J. Biol. Chem. 47:507, 1921. 

39. Howland, J. and Kramer, B.: Calcium and Phosphorus in the Serum in 
Relation t> Rachitis, Am. J. Dis. Child. 22:105, 1921. 

40. Barber, H.: Renal Dwarfism, Quart. J. Med. 14:205, 1921. 
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Barber’s cases were striking because they all were in older children. 
These children were often backward in development during childhood 
but it was not until the age of from 10 to 15, apparently at about the 
onset of puberty, that rachitic changes appeared. Genu valgum was 
the preponderant lesion in all. The etiology of this condition is obscure 
and its complete identity with the condition seen in younger children 
has still to be proved. 

Pallor and anemia is a well recognized accompaniment of chronic 
nephritis in childhood but accurate blood studies are lacking in these 
cases. Anemia is present in practically all cases of rachitis and is 
also a characteristic feature of chronic diffuse nephritis in adults. 
Apparently the renal insufficiency in these cases is responsible for a 
general nutritional disturbance which leads to the development of a 
severe secondary anemia, but further study is desirable in order to 
establish the exact etiology of this anemia. 

Miller and Parsons ** pointed out the similarity between the clinical 
pictures in “renal infantilism” and in some cases of diabetes insipidus. 
They think that the condition of the child with chronic nephritis may, 
in part, be due to the general disturbance in nutrition but this last 
in turn is dependent on the drain put upon the system by the long 
continued polyuria and albuminuria. 

It is true that the polyuria does not reach the extreme degree seen 
in cases of diabetes insipidus but undoubtedly it is one of the earliest 
and best marked symptoms of chronic infantile nephritis. The immediate 
symptom may be any one of the different after effects of an increased 
water metabolism. Great thirst and consequent drinking of large 
quantities of water is common and may be recognized as soon as 
weaning occurs, as in the case of Arraga** or Naish.?* It is possible 
that the increased intake of fluids fails to attract the attention and the 
increased output is first observed as either nocturia, enuresis or polyuria. 
In the case of Parsons ** the complaint was “drinking diabetes.” 

The examination of the urine reveals essentially the same character- 
istics as those found in chronic diffuse nephritis in adults, and indicates 
a relative severe degree of kidney damage. As has been mentioned 
above, the volume of the urine is large, it is pale, acid, and the specific 
gravity is low. The specific gravity varies between 1.001 and 1.018, 
though this last represents a terminal value in my case. 

In all these cases albumin was present in variable though always 
in relatively small amounts. In general, the quantity of albumin is 
very low while the child is fairly well and it occasionally may even 
be absent. The amount is increased during uremic attacks or in the 
terminal stage of the condition. The quantity of the albumin, however, 
does not furnish a reliable guide to the prognosis. .Casts were of 
relatively infrequent occurrence though they occasionally were present. 
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They were certainly more common in the terminal stages of the 
nephritis. At this time both hyalin and granular casts may be found 
though they were absent in the author’s case. 

In the case of Paterson ** the phenolsulphonephthalein excretion was 
found to be markedly lowered. The newer methods of studying renal 
function have only recently been applied to children. This case of 
Paterson’s was the only one in the present series in which functional 
studies were made. The clinical evidence indicates the presence of an 
extreme degree of renal insufficiency but this should be confirmed by 
exact chemical methods. Such studies are of particular value in the 
differential diagnosis between this condition and the clinically similar 
diabetes insipidus. 

Edema was of relatively infrequent occurrence and was only 
observed in six instances. In the majority of these cases the edema 
was terminal and was associated with cardiac failure rather than with 
the renal disturbance. 

Chronic diffuse nephritis in adults presents a definite picture of 
cardiovascular as well as of renal change. In this hypertensive type 
of adult nephritis the urinary findings correspond very closely to those 
seen in children with chronic diffuse nephritis. 

The cardiovascular system of these children then is worthy of 
especial note because of possible light that it may throw on the more 
complicated problems of adult medicine. Of thirteen children under 
5 years of age only five showed evidences at necropsy of cardiac hyper- 
trophy. This hypertrophy in most cases was slight and involved only 
the left ventricle. In one of these five cases (my own) there were 
slight arteriosclerotic patches on the mitral valve together with slight 
thickening of the aortic cusps. In the other seven cases the heart and 
blood vessels were apparently normal, both on macroscopic and his- 
tologic examination. Microscopic examination of the kidneys in nearly 
all these cases revealed the presence of some change in the walls of the 
renal arterioles, but this change was usually limited to a slight adven- 
titial thickening. 

A slightly different picture is presented in the cases reported of 
children between 5 and 10 years of age. Out of eleven such cases 
there are only four in which there was no cardiac hypertrophy. The 
other cases all showed more or less hypertrophy either of the left 
ventricle or else of the heart as a whole. The other seven children 
presented more extensive changes. In the child reported by Glaser ?’ 
definite atheromatous patches were present on the mitral valves, and 
the brachial arteries were thickened and palpable, as in the girl described 
by Guthrie.** 

Both these children complained of dimness of vision and in both 
an ophthalmoscopic examination revealed the presence of a typical 
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albuminuric retinitis. Dimness of vision was also complained of by 
the boy reported on by Oppenheim ** but the eye grounds were not 
examined. The girl seen by Guthrie ** had a left sided hemiplegia, 
and two old cerebral hemorrhages were discovered at necropsy, as in 
the final stage in adult hypertension. The cases of Filatoff and 
Rachmaninoff ** and of Brill and Libman *’ also might be included in 
this series of cases by extending the age limit a few years. Both these 
children, aged 12 and 14 years, respectively, had cardiac hypertrophy, 
generalized arteriosclerosis and hemiplegia. 

Other less well defined symptoms of hypertension, such as headache, 
vertigo, nausea and vomiting, dyspnea on exertion, palpitation and 
angina, are mentioned in the different reports but do not appear with 
any degree of regularity. In the greater number of these cases there 
was no record of blood pressure estimation, so that there is no direct 
evidence available as to the degree of hypertension pressure. From a 
comparative point of view it may be said that the chronic nephritis of 
congenital origin in childhood presents essentially the same clinical 
picture as that of primary chronic diffuse nephritis in the adult, with 
the difference that the nutritional disturbance is more marked in the 
infant and cardiovascular or hypertensive phenomena are less striking 
than in the adult. In fact, these children very definitely seem to show 
a direct correlation between age and the extent of the cardiovascular 
change. The same correlation between the age and the severity of the 
renal lesion is not observed. Quite as extensive a fibrosis of the 
kidney was found in the younger children without cardiac hypertrophy 
as in the older children with marked arteriosclerosis. This observation 
unquestionably leads to the conclusion that the renal lesion is primary 
while the cardiac hypertrophy and the arteriosclerotic changes are 
secondary. 

Uremia was present in nearly all the cases stuched. In six cases 
there was a history of periodic attacks of vomiting or convulsions that 
were evidently uremic in origin. In the majority of instances the 
uremia was a terminal condition. Oppenheim ** and Paterson both 
reported cases in which starvation acidosis undoubtedly was a factor 
in the development of the uremia. Barber *® and Paterson ** have 
also pointed out the danger of uremia as a postoperative complication 
in these cases. The importance of the newer chemical methods for 
the study of renal function should be emphasized, both from the 
standpoint of diagnosis and of recognition of impending uremia. My 
patient was admitted to the hospital in convulsions with a diagnosis of 
lethargic encephalitis. The child was in extremis at the time and it was 
the urinary findings alone that made possible clinical recognition of 


the condition. 
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In the majority of these cases ,death was due to uremia. The 
weakness and debility of these patients are important, however, for 
next to uremia, bronchopneumonia is the most frequent cause of death. 


DISCUSSION OF THE PATHOLOGICAL PICTURE 


The pathologic’ picture in these different cases was remarkably 
uniform. The kidneys were small, pale and atrophic and about equally 
affected. In some instances one kidney showed slightly more marked 
changes than the other but the difference was always one of degree 
rather than kind and never extreme. The capsule was slightly adherent 
though it stripped fairly readily, leaving a roughened granular surface. 
In the more advanced cases there was definite scarring of the kidney 
surface as well. 

On section the cut surface was pale, yellowish red and showed 
marked atrophy of the cortex which was only from 2 to 4 mm. in 
thickness. Small pinhead sized cysts were present in some cases but 
they were isolated and indicated no relation to the changes found in 
congenital cystic kidney. 

Microscopically, the glomeruli showed extensive change, depending 
on the degree of kidney damage. In the less affected kidneys, or in 
the less affected areas of a single kidney, they were enlarged and 
hypertrophied. Others showed a connective tissue infiltration around 
the glomeruli that led first to fusion of the different loops comprising 
the tuft, or to adhesions between the tuft and the capsule. This led to a 
final condition of atrophy of the glomeruli with subsequent hyalin 
change. 

The tubules showed swelling and degenerative changes in their 
epithelium. In many cases the epithelium was desquamated and the 
lumen of the tubule filled with cellular detritus. Granular and hyalin 
casts were also present in varying amounts. The condition of the 
tubules varied greatly in the different cases reported. In the majority 
of instances both atrophy and dilatation were present in different parts 
of the section. In other cases either atrophy or dilatation of the tubules 
was the predominating condition. In the new case reported here the 
tubules for the most part were distorted or obliterated by scarring and 
cellular infiltration, but dilated tubules could be found throughout the 
section. 

I have pointed out the importance in renal pathology of the study 
of the tubule as a whole.*? Sections permit careful investigation of the 
component parts of the tubule but fail to give the relationship between 
these parts. In the present instance the tubules were dissected free 


— 


41. Greene, C. H.: Bilateral, Hypoplastic, Cystic Kidneys, to be published. 
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after maceration of the kidney in concentrated hydrochloric acid. The 
contracted condition of the glomeruli was striking but there was no 
change in the architecture of the tubule as a whole. The difference is 
marked in this respect between this condition and the clinically similar 
hypoplastic cystic kidney.* 

Increase in the interstitial connective tissue was uniformly present 
in all cases, though very variable in amount. It was usually present as 
a diffuse infiltration of fibrous tissue but clumps of round cells were 
present in many of the cases. Thickening was likeswise present in the 
walls of the smaller arterioles and in the older children. the vascular 
change suggested an obliterative endarteritis. 


ETIOLOGY OF THE KIDNEY LESIONS 


The etiology of this condition is not clear. Scarlatina is the prime 
cause of acute nephritis in childhood and this may later become chronic. 
In the series of cases discussed, however, there was no history of 
scarlet fever and in most instances a specific statement as to its absence. 
The case of Jacobs *® was an exception, but it seems probable that the 
chronic nephritis in this case antedated the attack of scarlatina. 
Measles was the only acute illness noted with any frequency, but 
measles was by no means uniformly present and is known to be a very 
infrequent cause of nephritis.* 

The most striking feature in many of these case histories was the 
report that the child was delicate-from birth. In nearly every instance 
the child was weak and sickly, and more or less backward in develop- 
ment. Even with the marked frequency of malnutrition in children, 
the universal presence in all these children of a severe grade of nutri- 
tional disturbance would seem to indicate an underlying cause other 
than simple malfeeding. A chronic nephritis, of greater or less 
severity, existing at birth could well be the cause of such a nutritional 
upset. Three of the children were less than 1 year old, and the patient 
of Wiegert ® died at the age of 6 weeks. An acute nephritis may exist 
at birth, for Karsner ** has reported one case and collected three more 
from the literature. These cases were all rapidly fatal. That any such 
infection should occur and then develop into a chronic nephritis similar 
to those cases here discussed is not likely, and that it should do so 
without observable symptoms is even less probable. It would seem, 


42. Aronade® has presented a case of acute nephritis following measles in 
a girl aged 5 and this later developed into a chronic kidney lesion but the 
clinical course and behavior of the patient was entirely distinct from the 
present series. 

43. Aronade, O.: Ueber chronische Nephritis im Kindesalter, Jahrb. f. 
Kinderh. 69:652, 1909. 

44. Karsner, H. T.: Congenital Nephritis, New York M. J. 88:1076, 1908. 
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therefore, that the kidney lesion in these cases was not only primary 
in nature but congenital in origin as well. 

While the congenital nature of this type of lesion is recognized, 
the underlying cause is by no means clear. The first thought is of a 
hereditary or familial defect in the kidney. In a number of instances 
families have been reported in which the adult members of two or 
more generations suffered from chronic nephritis.*® Inasmuch as the 
late development of the nephritis in these latter cases raises doubts as 
to its congenital origin, they will not be discussed here. In the majority 
of the cases studied the family history was either noncomittal or else 
entirely negative as to familial nephritis but this was not true in all. 
The two children reported by Forster ** were brother and sister. The 
parents of the two children studied by Frdlich*t were apparently 
healthy, but a maternal uncle had died of chronic nephritis. The 
children discussed by Barber ** were likewise brother and sister. They 
were the result of the seventh and eight pregnancies and it was 
noted that the mother was not well during either pregnancy. It is a 
peculiar coincidence that the two sisters reported by Hellendall *° were 
also the result of the seventh and eighth pregnancies. About the fourth 
month of the seventh pregnancy the mother, who had previously been 
well, noticed swelling of the feet and was said to have later developed 
symptoms of chronic nephritis. During the eighth pregnancy these 
same symptoms recurred in a more severe form. In the report of 
Glaser ** it was stated that the mother of the patient died during 
childbirth of chronic renal disease, and that a sister died at the age 
of 2% years from a malady similar to that of the patient. In this 
group of cases there is evidence to indicate a familial origin of the 
disease. 

In some of the remaining cases the presence of congenital or 
developmental defects indicated that the kidney lesion possibly was 
part of a larger process. The child reported on by Weigert ® had a 
congenital malformation of the heart. The girl reported on by Glaser ?* 
was idiotic, as was the child discussed by Heubner.** The father of this 
latter infant was a sufferer from lead poisoning. This has been known 
to affect the parental germ plasm with the production of developmental 
defects in the offspring.“7 The chondromas present in the kidney of 
the younger of the two infants described by Hellendall *® may also 
be looked on as evidences of congenital defects of development. 


45. Kidd, J.: The Inheritance of Bright’s Disease of the Kidney, Practitioner 
29:104, 1882. 

46. Barber, H.: Chronic Interstitial Nephritis in Children, Brit. M. J. 2: 1204, 
1913. 

47. Ballantyne, J. W.: Manual of Antenatal Pathology and Hygiene, The 
Foetus, Edinburgh, 1902, p. 258. 
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Recently ** I reported a case of bilateral hypoplastic cystic kidneys. 
This child presented the characteristic clinical picture of chronic dif- 
fuse nephritis. Urine examination showed the presence of a marked 
renal insufficiency of the type found in chronic diffuse nephritis. This 
would indicate that it was the functional rather than the morphologic 
changes in the kidneys that determined the symptomatology of the 
disease. The microscopic appearance of the sections in this case of 
congenital defect in the development of the kidney corresponds very 
closely with the appearance of the illustrations of the kidney published 
by Paterson.** It is possible that the case of Paterson and perhaps 
others from this series were cases of defective development of the 
kidney rather than of diffuse nephritis. 

The boy reported on by Arraga ** was born of a mother suffering 
from malaria and taking quinin throughout pregnancy. Furthermore, 
it should be noted in the reports cited above, especially those of 
Hellendall *° and Barber *® that the affected children were born of 
mothers who suffered from renal disorders during pregnancy. It is 
possible, then, that these cases while congenital were not familial in 
origin but rather represented the results of maternal intoxications. 

Sawyer * and Guthrie ** in particular have advanced the idea that 
this condition was syphilitic in origin. It is true that the mother of 
the child reported by Guthrie had six miscarriages and that the father 
of the children described by Forster ** died of syphilis, With these 
exceptions syphilis either was not mentioned in the clinical reports or 
else there was a specific statement as to its absence. In view of our 
present day knowledge of congenital syphilis, this condition can be 
ruled out as an etiologic agent in this series of cases. 

Glaser ** suggested the possibility of a primary renal vascular 
hypoplasia as underlying the pathologic changes. In this connection it 
should again be pointed out that in the younger children the vascular 
changes were relatively slight. The renal vessels were reported as 
being only slightly thickened if at all, and there was no evidence of 
general arteriosclerosis or cardiac hypertrophy. In my case there was 
a slightly hypertrophied left ventricle and the mitral valve contained 
two thickened plaques. The renal vessels showed only slight changes 
on microscopic examination. In the children over 5 the cardiovascular 
changes became progressively more prominent. Cerebral hemorrhage 
occurred in the case discussed by Guthrie ** and in the somewhat older 
children reported by Filatoff and Rachmaninoff ** and Brill and 
Libman.*7 A lesser degree of vascular change and cardiac hyper- 
trophy was present in others of the older children. If cerebral 
hemorrhages may be taken as an indication of the presence of a 
severe degree of cardiovascular sclerosis with hypertension, then it is 
noteworthy that these changes were present only in older children 
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in which there had been time for the vascular changes to appear. 
Though not entirely conclusive it would seem as if the primary lesion 
in the kidney was renal and not vascular in origin. 

In the other cases reported no clue as to the origin of the lesion 
was found. Until more is known of the pathology of fetal develop- 
ment any assignment of a cause for this condition would seem to be 
largely a matter of individual opinion and choice. 

SUMMARY 

A careful study of the reported cases of chronic nephritis in child- 
hood indicates that chronic diffuse nephritis is a distinct clinicopatho- 
logic entity of probable congenital origin though no definite etiology 
may be ascribed. 

It is characterized by evidences of functional insufficiency of the 
kidneys dating from early infancy. Children so affected show great 
developmental disturbance with associated stunting and backwardness 
in growth, difficulty in feeding, anemia and rachitis. The renal insuf- 
ficiency is more directly evidenced by the excretion of large volumes 
of dilute urine with a low specific gravity. This urine contains a slight 
amount of albumin and casts are present in small numbers. In those 
cases in which it has been determined the phenolsulphonephthalein 
excretion is low. Death usually results from uremia. The pathologic 
picture in these cases is similar to, if not identical, with the chronic 
diffuse nephritis of adults. 


48. Vierordt, H.: Anatomische, physiologische, und physikalische Daten und 
Tabellen, Jena, 36, 1906. 
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With the termination of the world war there appears to be an end 
also of the work of the majority of agencies formed to advocate the 
conservation of foods. Such a course should not be pursued as it is 
undoubtedly a mistake from a financial standpoint and possibly from a 
physiologic one. The result of the present economic situation may 
be a limited food supply for the people of certain sections of this 
country., Such a condition of affairs could be prevented to some extent, 
or, at any rate, alleviated by a general conservation of foodstuffs 
throughout the nation. We are not unmindful of the prevalence in 
some states of pellagra and a predicted increase of this disease due to 
certain food shortages. Nor can we ignore the possibility of other 
deficiency diseases following in the wake of such a condition 

Desiccation is one of the most important processes advocated for 
preserving foods. This method is applicable to both vegetables and 
fruits, particularly those of a perishable nature. However, this pro- 
cedure, or any other involving the subjection of foods to special treat- 
ments, should not yield a product unsatisfactory from a nutritional 
standpoint. That the original material has not been rendered unsuitable 
for human consumption can be proven only by scientific evidence of a 
physiologic nature. We have already published data regarding the 
effect of desiccation on the antiscorbutic potency of a number of 
foodstuffs. This communication deals with the effect of this treat- 
ment on apples and bananas. The sum total of our experiments has 
convinced us that if due cognizance is to be taken of the antiscorbutic 
value of foods, then each foodstuff must be studied individually both 
in its original and its preserved form. 

It has been known for a long time that fresh vegetables and fruits 
will prevent or cure scurvy, as the case may be. Any standard text- 
book on children’s diseases contains a definite list of antiscorbutic 


* Received for publication, Nov. 18, 1921. 

*From the Department of Physiology, University of Rochester, 
Rochester, N. Y. 

*The experiments reported herein were completed in June, 1919, but cir- 
cumstances have prevented our detailing the work sooner. A _ preliminary 
report was given before the Society for Experimental Biology and Medicine, 


Proc. 18:1921. 
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Chart 1—This group of guinea-pigs shows the result of supplementing a 
basal diet deficient in the antiscorbutic vitamin but otherwise adequate, with 
10 gm. fresh bananas per animal daily. With the one exception, animal 802, 
which died of pneumonia on the fifteenth day without showing signs of scurvy, 
all the guinea-pigs increased in weight up to 100 days when the experiment was 
discontinued. The antiscorbutic vitamin is thus shown to be present in bananas. 


Note: The following key is applicable to all the charts:— Sup.= 
Supplemental intake. S. C.=—Basal Soy cake diet. An. = Anesthetized. 
Pn.= Pneumonia. S.—Scurvy. Pn. S.= Pneumonia with Scurvy. Pn. S?= 
Pneumonia with questionable scurvy. OK.—Animal apparently recovered. 
*— Termination of the experiment. t=—Death. Per.—= Perforated stomach. 
The growth curves, which are self-explanatory, are separated from the feeding 
curves by a large heavy base line which extends out to the left under the 
weight figures. The feeding curves, always at the bottom of the chart, are 
plotted on a basis of 4. In these curves there are five equal subdivisions between 
the base lines. Consequently if an animal were eating all his food the curves 
of supplemental and basal intakes would be parallel to the base lines four- 
fifths of the distance above them. The number of the animal to which the 
feeding curves belong is always placed on the left opposite the base line 
separating the curve of supplemental intake (Sup.) from that of the intake 
of the basal diet (S. C.). The curve of the supplemental intake is always 
above that of the basal food intake. The time relation is the same for all 
curves; that is, twenty days to each square. 

As an example of the food curves, take No. 801, Chart I. This animal 
consumed all of his supplemental intake on every day except on the seventy- 
eighth day, when he ate only one half of it. Of the basal diet, he ate on the 
first day, three fourths; on the second day, one fourth; on the third day, 
three fourths; on the fourth day, all; and all on every day thereafter except on 
the twelfth and eighty-seventh days when he consumed only three fourths of 
the basal diet. 
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foods. For example, in Pfaundler and Schlossmann? we find the 
following advice: 


In place of the food which has heretofore been given, the child should receive 
fresh, at most briefly heated, or still better raw, cow’s milk, if such is to be 
had from a reliable source. Besides this two to four teaspoonfuls per day of 
raw meat juice should be given, and the same amount of fresh fruit juice 
(obtained according to the season of the year from oranges, grapes, lemons, 
cherries, currants, blackberries, apples, pears, apricots, huckleberries, etc.) 
sweetened with sugar. To children in the second or third years in addition 
to the fresh milk, potato, vegetable soup, carrots, cabbage, cauliflower, spinach, 
stewed fruit, green salads, and finally chopped meat. 


The foregoing directions are based on the general assumption that 
greenstuffs will protect against scurvy. Nevertheless, until we know 
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Chart 2—If fresh bananas are cooked for fifteen minutes at 100 C. their 
antiscorbutic content is reduced so that 10 gm. daily will not prevent the onset 
of scurvy. However, 20 gm. so treated prolonged the life of animal 810 for 
eighty-five days when it died showing evidences of scurvy and pneumonia. 
20=20 gm. bananas. 


the approximate quantitative antiscorbutic value of each greenstuff, 
fruits included, we cannot consider these materials interchangeable 
unless we are prepared to be confronted with failures in the feeding 
of children and the handling of scurvy, particularly in times of stress. 
As evidence of the importance of quantity we cite the experience of 
the British Mission sent to Vienna to study deficiency diseases in 
children of that city. They report: 


Some children in our charge were getting 50 gm. daily of raw apple juice 
as an antiscorbutic, and to our surprise began to show symptoms of a kind 
which we had learned to associate with the first onset of scurvy. We had 
no experimental data as to the antiscorbutic value of raw apple juice; we only 
knew that it was much inferior to the juice of lemons and many other fruits. 
We substituted 10 gm. daily of raw neutralized lemon juice with excel- 
lent results.’ 


1. Pfaundler and Schlossmann, 2:194. 
2. Brit. M. J. 2:147, 1920. 
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In previous communications we have detailed the results of quanti- 
tative studies of the antiscorbutic potency of cabbage,’ tomatoes,‘ 
potatoes,° meat,® and orange juice.’ The experiments reported herein 
deal with apples and bananas. These two fruits are, speaking from an 
economic standpoint, comparatively cheap, generally available, and 
consumed by all classes at all seasons of the year. 

Holst and Frdlich * found that guinea-pigs on a diet of oats, water, 
and 30 gm. raw bananas daily lived from thirty to fifty-five days. At 

Gos. 


6.C. 





Chart 3.—Ten gm. fresh bananas were cooked at 100 C. for fifteen minutes 
in 27 c.c. of 0.5 per cent. citric acid. Three out of five animals ate this material 
satisfactorily. One guinea-pig died at sixty-two days showing signs of scurvy. 
The other two animals were anesthetized at sixty-five days because it was 
necessary to terminate the experiments for personal business reasons. These 
latter animals at necropsy showed signs of scurvy in that a few costo-chondral 
junctions were enlarged and there were some hemorrhages in the hind legs. 
The fact that the animals lived longer on the bananas cooked in citric acid than 
those guinea-pigs fed on bananas cooked in water would indicate that the 
acidity due to the organic acid had served as a protective agent against the 
destruction of the antiscorbutic vitamin. 


3. Givens, M. H., and Cohen, B.: J. Biol. Chem. 36:127, 1918, 

4. Givens, M. H., and McClugage, H. B.: J. Biol. Chem. $7:253, 1919. 

5. Givens, M. H., and McClugage, H. B.: J. Biol. Chem, 42:491, 1920. 

6. Givens, M. H., and McClugage, H. B.: Science, 51:273, 1920. 

7. Givens, M. H., and McClugage, H. B.: Am. J. Dis. Child. 18:30 (July) 1919. 
8. Holst, A., and Frélich, T.: Ztschr. f. Hyg. 72:1, 1912, 
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the necropsy loose molars were observed. Macroscopic examination 
showed a scorbutic alteration in the bone marrow of from one to five 
ribs in each animal. 

The importance of the banana as a foodstuff is not readily grasped 
when its consumption in this country alone is considered. However, 
it is given a hitherto unappreciated standing as a food when one realizes 
that it is the almost exclusive diet—especially during the rainy season 


Sup. 
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Chart 4.—This group of animals shows that 10 gm. fresh bananas heated :n 
water for fifteen minutes at 60 C. do not contain enough of the antiscorbutic 
vitamin to prevent the appearance of scurvy at the end of sixty days. The life 
of the animals has been prolonged for about the same period as in the case 
of those guinea-pigs on bananas heated at 100 C. in citric acid. Comparing 
the results shown in this chart with those in Chart 2 it is evident that the 
heating at 60 C. is not as deleterious as at 100 C. Guinea-pigs 827, 828 and 829 
were alive at sixty-five days; the last two were anesthetized and one animal 


(828) showed slight signs of scurvy. 


of about six months’ duration—of the peoples of such tropical countries 
as the East Coast of Africa, the Congo and the Pacific Islands. We 
know of no reports of scurvy among these peoples and the usage of 
this food may account for the non-appearance of this disease. 
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Chart 5.—Bananas were dried at from 55 to 60 C. and fed to the guinea-pigs 
in this group in doses of 2.5 gm. daily. This amount of the dried material, 
equivalent to 10 gm. raw stuff, did not prevent the appearance of scurvy. When 
guinea-pig 811 had the dosage of dried banana doubled, it apparently recovered 
from the disease but later developed it again and died therefrom. 5=5 gm.-- 
a daily double dose of bananas. 


B Fb FF 


Chart 6—The results here indicate that dried banana cooked for fifteen 
minutes at 100 C., even in an amount equivalent to a double dose of the raw 
food, will afford no protection against scurvy. 5=5 gm.—a daily double dose 
of bananas. 
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Sugiura and Benedict ® have found that white rats can neither grow 
nor be maintained on bananas because this foodstuff is deficient in 
protein and the water soluble B vitamin. 

' Hess and Unger *° have used the banana as the source of the anti- 
scorbutic vitamin in feeding scorbutic children. They state: “In one 
case banana was given for three weeks without definite improvement, 
although one half of a ripe banana was fed daily to a baby fifteen 
months of age.” Only slight improvement was noted in another case 
in which banana was used for almost the same length of time. 





Chart 7.—Ten gm. raw apples were fed daily to each guinea-pig in this group. 
The animals lived from 67 to 110 days. In one case (372) there was a question- 
able trace of scurvy. The remaining animals showed no macroscopic evidence 
of the disease. There was a lung involvement in all animals indicative of 
pneumonia. In the absence of scorbutic manifestations it seems conclusiv. that 
10 gm. raw apples per guinea-pig daily will afford protection against scurvy 
for a period several times as long as that in which scurvy would have appeared 


in the absence of the supplement. 


Lewis * found that “bananas in amounts greater than 25 gm. daily 
as a supplement to a diet of rolled oats prevent the onset of scurvy” 
in guinea-pigs. When this basal diet was improved by the addition 


9. Sugiura, K., and Benedict, S. R.: J. Biol. Chem. 36:171, 1918. 
10. Hess, A. F., and Unger, L. J.: Am. J. Dis. Child. 17:221 (March) 1919. 


11. Lewis, H. B.: J. Biol. Chem. 40:91, 1919. 
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of bran, milk, casein and inorganic. salts, from 10 to 15 gm. bananas 
served to protect the animals against scurvy. The latter result leads 
this investigator to summarize as follows: “These experiments suggest 
that a lower content of the antiscorbutic principle may be sufficient 
' to protect against scurvy if the diet is adequate in its content of the 
other essential dietary constituents.” This statement is supported by 
the experiments which follow. 

The apple has been described as “one of the most valued foods 
that enters into the human dietary both in health and disease.” ™ 
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Chart 8—These experiments show that fresh apples cooked for fifteen 
minutes at 100 C., even in doses 50 per cent. greater than the raw, afford no 
protection against scurvy. 15=15 gm. apples—5O per cent. greater than the 
initial dose. 


‘ Osborne and Mendel**® have given the experimental proof that this 
fruit contains the water soluble vitamin B. Holst and Frdlich found 
that guinea-pigs could be maintained for longer than eighty-seven 
days on rye bread baked with yeast and supplemented with 30 gm. 
raw apples daily. In two animals, dying on the fifty-first day, there 
was a slight looseness of molars in one and in the other a few of 
the ribs showed scorbutic alterations when examined microscopically. 


12. Editorial, J. A. M. A. 66:657 (Sept. 21) 1916. 
13. Osborne, T. B., and Mendel, L. B.: J. Biol. Chem. 42:465, 1920. 
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Chick ** and her co-workers state that both fresh and dried apples 
have a slight antiscorbutic potency. 

Carter, Howe, and Mason* say: “certain dried fruits and vege- 
tables are also good antiscorbutics—e. g., dried apples, dried tomatoes, 
strawberries, etc.” 









EXPERIMENTAL 


Sufficient experimental evidence has been produced in the past few 
years to remove the last vestige of doubt as to the identity of scurvy 














Chart 9—Apples were dried at from 35 to 40 C. and fed to this group of 
animals in allotments of 2 gm. daily to each guinea-pig. In the majority of cases 
scurvy made its appearance but it was arrested and the guinea-pigs apparently 
cured by a daily dosage of 3 gm. of the dried product. As in the case of the 
animals on raw apples, pneumonia accounted for the death of all pigs. 3=3 gm. 
dried apples. 















in guinea-pigs and man. The cause of this malnutrition disease and its 
prevention or cure are the same in both species. Therefore, it is 
unnecessary to describe the clinical manifestations in guinea-pigs which 
have been reported in detail in other communications. 








14. Chick, H., et al.: Special Report Series, No. 38, Med. Research Com., 
London, 1919. 

15. Carter, H. S.; Howe, P. E., and Mason, H. H.: Nutrition and Clinical 
Dietetics, Ed. 2, Philadelphia, 1921. 
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The basal diet to produce scurvy in guinea-pigs—a soy bean flour- 
milk-yeast-paper pulp-sodium chlorid-calcium lactate combination dried 
into a cake—is the same that we have used in previous experiments. 
Likewise, the experimental technic has been the same as formerly 
reported. All experiments were carried out on healthy young 
guinea-pigs. 

The Supplemental Foods.—As the source of the antiscorbutic 
accessory we have used apples and bananas, raw and subjected to 
various temperature treatments. Details of the supplemental intake of 
apples and bananas together with the treatment of these foodstuffs are 
given in Table 1. 


TABLE 1.—Tue Kinp, Amount Fep AND TREATMENT OF ANTISCORBUTIC 
Foops 














Duration Oooked15 Per Cent. 
wad Dette, Dried at of Drying Minutes at of Original 
m. 


Kind Degrees C. Hours Degrees C. Weight 
Apples 
i tedeebetdrerntibechesseun = onene saene a —0t(ité‘ SC 
Db ncanntbekonadecdanhes a a ale sais —0lt«i«éC cn 
hod it Raiden tcoheceetinr cmnties 2 35-40 5-6 eee 18-19 
lech kwastintenwwecébedee 2 35-40 5-6 100 18-19 
Pia i ost bad canilnn siealainss 2 55-60 4-4.5 eee 16-17 
BR Aen SS eae 2 55-60 4-4.5 100 16-17 
Dried peelings................ 2 35-40 5.5-6.5 o< 23-26 
Dried peelings................ 2 55-60 4.5-5 22 
Bananas: 
ER I, Te PE ee ow, ose mn seebe ot ee 
SEA cs chassewommareiea nn iiresbis ere wEES re 
RE RY A ee a - oases Sa 
Dc tdisinds atnugeioecesdebeoes OY rare seks a”) )—lt(ité«‘«‘C 
RRR eee 2.5 55-60 6-7 ia 26-27 
Eh a6 ke venddedetenscuaeese 2.5 55-60 6-7 100 26-27 





* Cooked in 0.5 per cent. citrie acid. 


The raw apples and bananas were such as the market afforded from 
December to June. These foods were considered ripe in the ordinary 
usage of the term, which of course means in the case of bananas only, 
that the skin was a deep golden color and therefore not completely 
ripe. The foods were dehydrated by means of hot air in a manner 
previously described. The desiccated foods were used within two and 
a half months of drying. Approximately-the same amount of food in 
terms of original raw material was fed in all experiments. In cooking 
the materials, water, or 0.5 per cent. citric acid, sufficient to cover the 
foods (about 27 c.c.) was used and the cooking medium was fed with 
the food. This procedure avoided any loss of vitamins by extraction. 
All material to be cooked was sliced very thin, poured into the medium 
(boiling or at 60 C.) and as soon as the desired temperature was 
regained, which was within two or three minutes, it was maintained 
for fifteen minutes. Of course, cooking at 100 C., for fifteen minutes, 
ruptured all starch granules and stopped enzyme action. It was found 
that the same thing was accomplished in the case of bananas heated 
to 60 C. 
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RESULTS 


As we have shown previously, a guinea-pig on the basal soy cake 
diet alone will die of scurvy in from fifteen to twenty-five days. For 
the sake of comparison we will set the upper limit of life at thirty days 
in the absence from the diet of the antiscorbutic accessory. If the 
animal lives for sixty days, it is considered that a fair degree of pro- 
tection has been afforded. When the animal lives for ninety days or 
longer there seems to be no doubt that the antiscorbutic factor is 
present in sufficient amount to protect completely against scurvy. 

The conclusions given in Table 2 are based on the above standards. 
Details of each animal are given in the notes at the foot of the curves. 


TABLE 2.—REeESULTS WITH DIFFERENT PRropUCTS 








Daily Cooked 
Kind of Intake, Dried at 15 Min. at 
Food Gm. Degrees C. Degrees C. Protection Afforded 
Apples: 
i atecciacuns — setae eee Complete protection 
esi imemenees _— #4 4«seee 100 No protection 
ee 2 35-40 — No protection with 2 gm., some with 3 gm. 
See 2 35-40 100 §©No protection even with 3 gm. 
Serre 2 55-60 aie Some protection 
ee 2 55-60 100 No protection even with 3 gm. 
Dried peelings... 2 35-40 aie Apparently complete protection 
Dried peelings... 2 55-60 oo Apparently complete protection 
Bananas: 
ae = oe Complete protection 
DE avkcecceses . See eRe 100 No protection with 10 gm., some with 20 gm. 
PP keeccsiensean Sane 100* Some protection 
i 0 eta 60 Some protection 
EE Serre “ne No protection on 2.5 gm., some with 5 gm. 
PE pa. ivsecne Se exes 100 No protection even with 5 gm. 





* Cooked in 27 c.c. 0.5 per cent. citrie acid. 


DISCUSSION 


These experiments demonstrate that the raw apple and the raw 
banana are antiscorbutic agents. However, if either of these foods is 
subjected to any considerable temperature treatment, such as ordinarily 
employed in perservation by desiccation or canning, the amount of 
antiscorbutic vitamin in the original raw material is markedly reduced. 
This finding is in contrast to the statement of Chick and associates 
and that of Carter, Howe and Mason that the dried apple is an anti- 
scorbutic agent. Of course, the banana is ordinarily and the apple 
generally eaten raw. Nevertheless, both these foods are served cooked, 
and it is hardly conceivable that one would feed either to a very small 
infant without thorough cooking. When such heating is employed 
cognizance must be taken of the fact that the antiscorbutic property 
of these foods has been markedly decreased if not entirely destroyed. 
The use of dried apples in cooked form is‘almost universal. In the 
light of these experiments such heat treated preparations must be 
considered as unreliable sources of the antiscorbutic vitamin. 
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In an investigation of the antiscorbutic property of raw and 
variously heat treated potatoes we stated that “the influence of heat 
on the antiscorbutic vitamin appears to be related not only to the degree 
of temperature but to the duration of the treatment, the reaction, the 
enzymes present and the manner of heating.” The experiments on 
apples and bananas offer further support for this statement. Dehydrat- 
ing apples at from 35 to 40 C. is more destructive of the antiscorbutic 
vitamin than desiccating at from 55 to 60 C. This undoubtedly is due, 
in part, to the longer period of heating necessary for drying at the 
lower temperature. Delf?* has noted the same fact, as she states 
“the least loss of antiscorbutic properties will be obtained by cooking 
green vegetables for a short time at a higher temperature rather than 
for a longer time at a lower temperature.” 
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Chart 10—This chart shows that apples dried at from 35 to 40 C. and 
cooked for fifteen minutes at 100 C. afford no protection against scurvy. The 
protective action shown by 3 gm. of this material (Chart 9) is destroyed by 
heating for fifteen minutes at 100 C. 3=3 gm. dried apples. 


Bananas cooked for fifteen minutes at 100 C. afforded the animals 
no protection. When the fruit was cooked for the same period at the 
same temperature in the presence of dilute citric acid there was 
evidently not as much destruction of the antiscorbutic vitamin. In the 
case of potatoes ° it was found that citric acid was not destructive and 
may have acted as a protective agent. There was more destruction 
of the antiscorbutic vitamin in bananas cooked for fifteen minutes 
at 100 C. than for the same period at 60 C. This result is in accord 
with Delf’s work on cabbage. 

All the dried products were used within two and a half months 
of dehydration. This period of storage is too short to consider its 
possible destructive influence. However as the dried products were 


16. Delf, E. M.: Biochem. J. 12:416, 1918. 
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almost useless as antiscorbutic agents and therefore of no practical 
value, it is unnecessary to take into consideration this factor. 

It is exceedingly important that the exact antiscorbutic value of 
the various foods be known. The actual proof of this need has been 
referred to in citing the experience of the British in feeding the 
children of Vienna in 1920. Feeding experiments on animals are 
relatives and, of course, cannot be strictly quantitative until the vitamins 
are isolated in a more or less pure condition. However, such data 
afford means of judging the value of foods and permitting substitution 





Chart 11—To each animal in this group there were fed daily 2 gm. apples 
dried at from 55 to 60 C. No better protection seems to be afforded by apples 
dried at this temperature than by those dried at from 35 to 40 C. That there 
has been some protection, however, is evident from the length of life of the 
guinea-pigs. 


with some degree of accuracy. For example if 1.5 c.c. of lemon juice 
and 10 gm. raw apples are the minimum amounts necessary to protect 
guinea-pigs against scurvy, then for a child doing satisfactorily on 10 
gm. lemon juice, the British ought to have been able to substitute 
67 gm. raw apple. Whether or not the results would have been the 
same had they fed raw scraped apple equivalent to the amount of apple 
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necessary to yield 50 gm. juice is a question. Not only the antiscorbutic 
content of the apple itself but also whether most of the antiscorbutic 
vitamin is obtained by expressing the juice, enters into consideration. 
In other words, is it a product within the cells not easily extracted or 
is it excreted by the cells and, therefore, more or less dependent on 
the amount of fluid in the fruit. 

An interesting question for future solution is whether or not the 
maximum antiscorbutic content of a food is dependent on its maturity. 
In the case of the fruits under consideration is the amount of anti- 
scorbutic vitamin greater in a fully ripe banana and apple, or not? 
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Chart 12.—Apples were dried at from 55 to 60 C., cooked for fifteen minutes 
at 100 C. and fed in doses of 2 gm. (of dried material) daily. No protection 
was afforded the animals, even when the dose was increased to 3 gm. daily. 
3=3 gm. dried apples. 


If such a relationship exists then the intake of the antiscorbutic 
accessory will never be known exactly because we eat fruit in all stages 
of ripening. If so-called ripening is merely a transformation of starch 
into sugar, then it is unlikely that the antiscorbutic content is affected. 
However, if cellular reproduction continues, then it is a fair assumption 
that there is an alteration in the amount of antiscorbutic vitamin present. 
That the dried apple peelings were a better antiscorbutic agent than 
the dried apples would seem to indicate that the vitamin is associated 
with cells inasmuch as there are more cells in the peeling than in the 
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body of the apple. Support is lent to the idea by the work of Chick and 
Hume *’ who showed that unsprouted beans did not contain the anti- 
scorbutic principle, but if sprouting occurred, and, therefore, cellular 
reproduction, there was a production of this important accessory. In 
the case of apple peelings we are not unmindful of the possibility that 
the cellulose covering of the apple may have acted as a protective agent 
against the destructive influence of the heat of dehydration. 
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Chart 13.—Peelings from the apples were dried at from 35 to 40 C. and 
from 55 to 60 C. The animals in this group received daily 2 gm. dried peelings 
per guinea-pig; for the first twenty days those dried at from 35 to 40 C. and 
thereafter those dried at from 55 to 60 C. The animals were carried over 
sixty days on this regime without clinical signs of scurvy. Animal 439 
anesthetized at sixty-five days showed no signs of scurvy at necropsy. The 
results with the peelings are in striking contrast to those with the apples. 


From a practical standpoint it is doubtful whether dried bananas 
will ever be used in this country. Such cannot be said for the cooked 
fruit as we find its use advocated for the young ** and for nephritics.’® 


17. Chick, H., and Hume, M.: Tr. Soc. Trop. Med. & Hyg. 10:141, 1917. 
18. Pease, M. C., and Rose, A. R.: Am. J. Dis. Child. 14:379 (Oct.) 1917. 
19. Myers, V. C., and Rose, A. R.: J. A. M. A. 68:1022 (April 7) 1917. 
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Accordingly, cognizance must be taken of the fact that the cooked 
material has had its antiscorbutic content reduced. As regards apples, 
all of the expériments are of practical value. Where fresh apples 
cooked and dried apples cooked are consumed it must be remembered 
that the amount of antiscorbutic vitamin in the original raw material is 
no longer available because some destruction has been wrought by the 
heat of preparation. 











INDICES OF THE STATE OF NUTRITION 
IN CHILDREN * 


H. GRAY M.D. ann G. H. EDMANDS 


BOSTON 


THE ProBLEM: What is the normal state of nutrition for this child? 

The doctor’s answer too often has depended on the shifting sands 
of subjective impressions. In the search for a solid objective standard, 
we have hunted through a quantity of books and articles on diseases 
of nutrition, metabolism, obesity and the like, many of them by writers 
of established reputation, but have been surprised and disappointed 
at the complete omission of a standard of nutrition in many of these 
monographs, and among the rest at the un-uniform “standards.” This 
lack of uniformity not only catches the eye during casual perusal 
but on comparison becomes astounding, as we have pointed out in 
previous papers on body weight.1_ We have also reported the case of a 
healthy child, aged 4 years, whose weight agreed exactly with one 
standard but differed from another standard by 31 per cent. 

Averages of weights and heights are the time-honored basis of the 
different standards. But as objections have been made to the use of 
averages, a few remarks may be in place. It is admitted that many 
normal persons differ considerably from the averages; for example, 
that the normal weight (for a given age, standing height, sitting height, 
or other measurement) is not a line but a zone. At the same time, 
we feel with Schwiening* and others that averages are at present the 
best available criteria; that is, that they are neither unduly high, owing 
to a peculiar number of heavy children among those observed, nor 
unduly low, owing to a peculiar number of thin children. This, as a 
general rule, seems true, although we have tried in this paper to give 
greater precision by utilizing boys of so-called upper strata of society, 
and, further, excluding those boys who seemed subnormal. In other 


* Received for publication, Oct. 26, 1921. 

1. Gray, H., and Gray, K. M.: Boston M. & S. J. 177:894 (Dec. 27) 197. 
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Gray, H., and Allen, F. B.: Boston M. & S. J. 184:334 (March 31) 1921. 

Gray H., and Root, H. F.: Boston M. & S. J. 184:439 (April 28) 1921. 

Gray, H., and Root, H. F.: Boston M. & S. J. 185:28 (July 7) 1921. 

Gray, H.: M. Clinics N. America, 4:1899 (May) 1921. 

Gray H., and Jacomb, W. J.: Am. J. Dis. Child. 22:259 (Sept.) 1921. 

Gray, H.: Am. J. Dis. Child. 22:272 (Sept.) 1921. 

Gray, H., and Walker, A. M.: Am. J. Physical Anthropology, 4:231 
(July-Sept.) 1921. 

2. Schwiening, H.: Deutsch. med. Wchnschr. 40:498, 556 (March 5 and 12) 
1914. 
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words, we think that our averages are adequate for the present 
purpose, which is to ascertain by what method one may estimate the 
nutrition of a child with the least error. 

Once some standard has been proven superior, it will certainly be 
desirable to determine the “distribution”; that is, the number of 
children above and below the average, and the extent to which the 
extreme normals are found to differ from the average. 

This distribution has already been reported by various observers 
for the weights of persons of given statures, but this ratio W:H is 
being superseded by the relationship of weight tu other anthropometric 
measurements (stem-length, chest-girth), as among others we have 
been interested in reporting.* 

* Similarly, from our viewpoint, it will be desirable to determine the 
average and distribution (1) for each age of stem-lengths and chest- 
girths; (2) for each stem-length of weights and of chest girths, and 
(3) for each chest-girth of weights, 


SYNOPSIS OF STUDIES ON INDICES OF NUTRITION 


Other methods have previously been surveyed by us in several 
places, hence attention will be confined to. an attempt to summarize 
more recent methods. Most of these deal primarily with weight in 
relation to age or to some measurement, while a few deal with measure- 
ments, but not weights, in relation to age. 

Perhaps the simplest way of guessing the state of nutrition is by 
the Dunfermline scale, by which a child is eyed and ticketed I, II, III 
or IV. Such an estimation must be granted a certain merit when made 
by an experienced observer, but crudeness of this kind is neither satis- 
factory in theory, nor in practice has it been justified by those who have 
reported comparisons of it with more exact systems. 

Oppenheimer * judged the state of nutrition only after making in 
infants the following elaborate notations: age, weight, height (H), and 
the circumferences of head, chest (C), belly, right upper arm, left 
forearm, right thigh, and left calf. In order to simplify these to 
a working basis, he experimented with the formula C x upper-arm-girth 
divided by H. This “measure of nutrition” he found for well nourished 
infants generally from 8 to 9, but with such marked exceptions that he 
felt obliged to try another formula. This he called the “Nutrition 
quotient”: 100 x upper-arm-girth divided by C, and he found it to 
be from 30 to 31, but again with extraordinary extremes. However, 
he ventured his judgment after examining these two indices. This 
seems both too complex and too subjective. 


3. Oppenheimer, K.: Deutsch. med. Wehnschr. 35:1835 (Oct. 21) 1909. 
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Oeder * has studied nutritional indices in adults, in a series of papers 
from 1908 to 1920.4 He lays the greatest emphasis on the relation 
which he believes to exist between the body-weight and what he calls 
the proportional-length. This proportional length is twice the distance 
from the top of the skull to the middle of the pubic bone. This 
contention is not supported by evidence which we recently published.* 

Oeder also reported studies of the muscular development by measur- 
ing the upper arm-girth with the biceps contracted and relaxed, then 
analyzing the difference between the two measurements, but found 
this no good. 

More worthy of consideration are the signs of the normal state of 
nutrition which Oeder has laid down: (1) Invisibility of the intercostal 
spaces near the sternum; (2) invisibility of the intertendon spaces on 
the backs of the hands; (3) equal level of abdomen and chest when 
supine; (4) abdominal fat layer of from 2 to 3 cm. at the base of a 
fold picked up parallel to the body axis and just to the right of the 
navel (Indexstelle; Vergleichstelle), and measured to the nearest 
quarter centimeter with ordinary obstetric or special calipers, one tip 
of which is placed about 1 cm. to the right of the navel. For this 
“Fettpolstermessung” he found nearly the same figures from 2 to 3 cm. 
(average for men 2.5 cm., for women 2.7 cm.) in normals of both 
sexes and all adult ages (he studied men of 24 years and over, women — 
21 and over). While granting that the distribution of the fatty layer 
varies slightly in the sexes and at different ages, he found the variation 
so small that “the normal state of nutrition generally can be defined 
fairly accurately for any subject by the same measurement, the ‘Index- 
fettpolsterdicke’ alone.” The nutrition he would often consider normal, 
even in the absence of one or the other of these signs, most fre- 
quently the second. 

Of these signs the most objective is clearly the fat-layer. With 
regard to it Peiser® said: 

The older doctors have always, in order to orient themselves on the state of 
nutrition of a child, picked up and felt a fold of skin. They chose, as a rule, 
the skin of the cheek. The children, to be sure, have generally regarded this 
as a joke. . . . Czerny has constantly pointed out that . . . the consid- 


eration of the lower half of the body is more important than the upper. 
The first to carry out systematic measurements of the fat-layer was Oeder in 


adults. 


4. Oeder, G.: Deutsch. med. Wchnschr. 35:1079 (June 11) 1908; Ztschr. f. 
Versicherungsmedizin, 1909 (not seen) ; Med. Klin. 4:461 (March 28) 1909; Id. 
5:1225 (Aug. 15) 1909; Id. 6:657 (April 24) 1910; Fortschr. d. Med. 29:961 
(Oct. 12) 1911; Deutsch. med. Wehnschr. 40:917 (April 30) 1914; Berl. klin. 
Wehnschr. 52:433 (April 26) 466 (May 10) 1915; Berl. klin. Wcehnschr. 52: 
1086 (Oct. 18) 1915; Deutsch. med. Wchnschr. 42:1073 (Aug. 31) 1916; Ztschr. 
f. exper. Path. 21:263 (Aug. 26) 1920; Miinch. med. Wehnschr. 67:1368 
(Nov. 19) 1920. 

5. Peiser, J.: Jahrb. f. Kinderh. 95:195, 1921. 
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With careful measurements at the same place Oeder seldom found 
a greater difference than 0.25 cm. This, compared with his average 
2.75 cm. for 607 normal adults (his 936 thin people averaged 1.1 cm. 
and his 377 fat people 4.4 cm.), we notice to constitute an error of 
about 9 per cent. True, he states this as his outside error, but he 
admits that the technic requires the greatest care and considerable 
practice. One wonders how large the error would be in the hands 
of the busy practitioner or school examiner. 

In children, Oeder’s abdominal fat-layer has received attention 
from Neumann ° and Batkin.*. Their results support the hope that the 
method may be proved useful, but afford only partial proof in that their 
results, as noted by Peiser, fail to coincide. For instance, we see that 
Neumann found for boys from 4 to 13 years an: average abdominal 
fat-layer of 5 mm., whereas Batkin found for boys from 5 to 10 years 
an average of 13 mm., or more than twice as great. 

From these figures it is apparent that children have an abdominal 
fat layer only one quarter or one half that of adults. 

Rohrer * proposed his index of the Kérperfiille as a measure of the 
state of nutrition. This index 100 W/H® has been regarded by 
Oeder as theoretically no better than the nearly identical and often 


rejected formulae of Buffon® (W/H*) and of Livi’? 100 . 


In practice, too, apart from its wide use as a standard for the selection 
of undernourished German children to receive the food so generously 
given by the. Quakers, Rohrer’s index seems to have been denounced 
all the way from dubious to “very bad,” by Matusiewicz,’? Bachauer 
and Lampart,'* Davenport,?* Hamburger and Jellenigg,’* Schlesinger,’® 
Wagner,’* Bokofzer,** Pfaundler,’* Kaup *® and Huth *°. Less adverse 
are Bardeen ** and Berliner.?? 


6. Neumann, H.: Jahrb. f. Kinderh. 75:481, 1912. 

7. Batkin, S.: Jahrb. f. Kinderh. 82:103, 1915. 

8. Rohrer, F.: Corr.-Bl. d. Deutsch. Gesell. f. Anthropologie 39:5 (Jan.- 
Feb.) 1908; Miinéh. med. Wchnschr. 68:580 (May 13) 1921; Miinch. med. 
Wehnschr, 68:850 (July 8) 1921. 

9. Buffon, G. L. L. de: Oeuvres completes, Bruxelles, 1833. 

10. Livi, R.: Arch. ital. de Biol. 32:299, 1899, rev. in Hoffman: Schmidt's 
Jahrbiicher 266:221, 1900. 

11. Matusiewicz: Inaug.-Diss., Miinchen, 1914. 

12. Bachauer and Lampart: Miinch. med. Wchnschr., 67:1296 (Nov. 5) 1920. 

13. Davenport, C. B.: Am. J. Physical Anthropology, 3:467 (Oct.-Dec.) 1920. 

14. Hamburger, F., and Jellenigg, K.: Wien. klin. Wehnschr. 33:1131 
(Dec. 23) 1920. 

15. Schlesinger, E.: Miinch. med. Wehnschr. 67:1523 (Dec. 31) 1920. 

16. Wagner, R.: Ztschr. f. Kinderh. 28:38 (Feb. 14) 1921. 

17. Bokofzer: Miinch. med. Wchnschr. 47:593 (May 26) i921. 

18. Pfaundler, M.: Miinch. med. Wchnschr. 68:974 (Aug. 5) 1921. 

19. Kaup, J.: Miinch. med. Wchnschr. 68:976 (Aug. 5) 1921. 

20. Huth, A.: Ztschr. f. Kinderh. 30:39 (Aug. 19) 1921. 


21. Bardeen, C. R.: Carnegie Pub. No. 272, Washington, D. C., 1920, p. 483. 


22. Berliner, M.: Berl. klin. Wehnschr. 58:58 (Jan. 17) 1921. 
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Without referring to these unfriendly comments, Rohrer stated 
that possibly one should use three indices: 

I 1—Height, 

I 2=Some body width, such as the shoulder or pelvic breadth 
(intercristal diameter), 

I 3=Some body depth measurement, such as the sagittal thoracic 
or the average of this and the sagittal pelvic diameter. 

Similar diameters have been suggested before, without result, and 
indeed complexity would seem to bar this method. 

Sperk ** measured (1) as an index of musculature: the girths of the 
neck, chest and upper arm; (2) as an index of fat: the circumferentia 
minima abdominalis of Lenhoff, because he found this to show 
individual differences better than Oeder’s method; and finally, (3) 
as a measure of the bones: he used the girth of the lower end of the 
fore arm. The utility of these measurements remains to be proved. 

Huth *? measured thirty-one pupils of an average age of about 
11 years: H, W, C, shoulder breadth, upper arm girth, waist girth, 
and thigh. His utilization of these measurements does not seem helpful 
at present. His statistical analysis, however, deserves attention, in 
view of the recent papers by Pearl,?* Harris and Benedict,”> Dreyer and 
Walker,”® Kilgore 7 and Feldman,** emphasizing the vast latent possi- 
bilities of medical progress by statistics made by the improved biometric 
methods. Owing, however, to the present unfamiliarity of medical men 
with biometric complexities, we venture to think our method for test- 
ing standards as given below is simpler and we hope adequate. 

Huth tried to solve the question “Are the body measurements a 
function of the state of nutrition or not?” by the use of the coefficient 
of correlation (r), which he calculated for seven different standards. 

His conclusion was that since in all these r was negative (from 
—0.02 to —0.15), there existed no correlation between state of nutrition 
and body measurement indices, and, therefore, no functional connec- 
tion. With this inference we agree, but think he is outrunning his 
evidence when he goes on to say: “hence it is not permissible to try 
to establish the state of nutrition with the help of body measurement 
indices. . . . We ought to get a correlation of at least + 0.6 in 
order to regard an index as half way reliable.” 


23. Sperk, B.: Wien. klin. Wcehnschr. 34:210 (May 5) 1921; Abstr. Boston 
M. & S. J. 185:66 (July 14) 1921. 

24. Pearl, R.: Arch. Int. Med. 24:398 (Oct.) 1919; Johns Hopkins Hosp, Bull. 
32:184 (June) 1921. 

25. Harris, J. A., and Benedict, F. G.: Carnegie Publication No. 279, Wash- 
ington, D. C., 1919, pp. 1, 9 and ff. 

26. Dreyer, G., and Walker, E. W. A.: Contributions to Medical and 
Biological Research (Osler), N. Y. 1:40, 1919. 

27. Kilgore, E. S.: J. A. M. A. 75:86 (July 10) 1920. 

28. Feldman, W. M.: Brit. J. Child. Dis. 17:171 (Oct.-Dec.) 1920. 
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OTHER STANDARDS SELECTED FOR STUDY HERE 


Besides the methods just reviewed, there are three others which 
have appealed to us as the most promising in the literature: Von 
Pirquet’s,”® Dryer and Hanson’s,*® and the Ideal size and weight tables 
recently reported by us.* 

Methods for predicting the normal weight for a given person from 
one or more of his physical measurements have been proposed from 
time to time; but have surprisingly seldom (apart from Huth’s valuable 
contribution) been tested simultaneously on the same series of healthy 
children. Even a brief test will reveal astoundingly diverse weights 
for one and the same subject, according to the formula applied. The 
conclusion seemed fair therefore that more study was necessary to 
determine which of these competing “standards” was most worthy 
of the name, and also to indicate if possible which physical measure- 
ments are in future most worth recording. 

The results so far, though tedious, are encouraging. Dreyer and 
Hanson’s new book of tables leads the field, judging by evidence which 
we have recently assembled regarding adult men and a few boys of 
preschool and school age.? Indeed, one is almost swayed by enthusiasm 
wi.en one has been able to show a mother intelligent enough to be 
worried because her child seemed 30 per cent. too fat by such an 
approved standard as Holt’s,** that according to Dreyer and Hanson’s 
prediction the child weighed within 1 per cent. of what he should. 

It may be convenient to present here the more practical details of 
these three methods, while referring any interested reader to our .fuller 
critique elsewhere." 

The Ideal tables just mentioned were arrived at in the following 
manner. In routine examinations of well-to-do and healthy boys in 
country day and boarding schools, we had been impressed by the 
unfitness of the usual pediatric tables for height and chest-girth in 
relation to age, and for weight in relation to height. This was easily 
explained by the fact that the usual tables had been constructed from 
observations on public school children, and that too without exclusion 
of those children. who were clinically below par. New and different 
standards, constructed from observations on the cultured class of boys, 
seemed to us indispensable, and we, therefore, published the averages 
of our observations on 380 such boys, aged from 6 to 20 years. We 


29. Pirquet, C.: Ztschr. f. Kinderh. 6:256, 1913; 14:211, 1916; also reprinted 
in his book “System der Ernahrung,” Berlin, 1919, 2:284; Ztschr. f. Kinderh. 
18:220, 1918; Osterreichischen Rundschau, 63:10, 1920 reprint. 

30. Dreyer, G., and Hanson, G. F.: The Assessment of Physical Fitness, 
London, 1920; reprinted by Hoeber, N. Y., 1921. 

31. Holt, L. E.: Diseases of Infancy and Childhood, New York, Ed. 8, 1919 
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hoped, of course, that this way of attack would be followed by others 
who could command larger material, accumulate vaster data, and on 
that basis construct less tentative tables. 

Our Ideal Tables showed the average height for age, chest-girth 
for age, weight for age, and finally what had received scant notice but 
seemed to us useful, weight for chest-girth. This last standard, chest- 
girth, we wish to insist on, as very probably affording the most valuable 
of all so far suggested, provided a single measurement be desired. For 
an example, see Table 1, last column, fourth row up, 2 per cent. 

Pirquet judged weight in relation to sitting height by means of his 
index which he first called the Gilidusi. This he then amended to the 
Gelidusi, or cube root of ten times the weight in grams divided by the 
sitting height in centimeters : 


1 


oW __ 
=~ == 100 


ed 





Still later he proposed a new name for the same index: Pelidisi, com- 
pounded of the initials of Latin (perhaps for foreign consumption) 
instead of German words. His ideas have been discussed by Bern- 
stein,*? Von Groer,** Schick ** and Faber.** As the latter has pointed 
out, there are “certain minor inaccuracies and disagreements” in 
Pirquet’s writings. The most important of these inaccuracies seems 
to be in his formula :** 100 (10 x W in g.) ?/°+Si=100. 

If, now, this two-thirds power be considered a misprint for one- 
third, the formula will read: 100 W 10x W in g. / Si==100, in which 
case the Pelidisi will come out approximately a hundred instead of 
yielding a decimal (as is given by the first sample printed above, 
according to Pirquet’s 1916 article, p. 216). This proposed correction 
represents correctly, we believe, Pirquet’s theory. His formula has 
found so much favor in feeding the children of Austria that it must 
be tested. 

It would seem that the fundamental idea underlying the Pelidisi 
index might be stated in a style more like the weight prediction formulae 
used by others. For example, instead of his conclusions that Index 
Pelidisi Y 10 X weight ~ sitting height) in muscular adults and 
plump infants averages 100, and in grown children 94, it seems more 
practical to say that for (1) adults: W (in g.)=Si* (in cm.) + 10, 
and for (2) growing children: W (in g.)==(0.94 Si)* / 10. 








32. Bernstein, F.: Ztschr. f. Kinderh. 16:78, 1917. . 

33. Von Groer, F.: Ztschr. f. Kinderh. 18:287, 1918 (Sonderheft). 

34. Schick, B.: Das Pirquetsche System der Ernahrung, Berlin, Ed. 2, 1919, 
p. 27. 

35. Faber, H. K.: Am. J. Dis. Child. 19:478 (June) 1920; See also his chart 
showing Sitting Height—Weight Nutritional Index of Von Pirquet ( Pelidisi), 
reproduced and distributed by San Francisco Tuberculosis Assn., 1921. 

36. Pirquet: System der Ernahrung, 2:287, 1919. 
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Hamburger and Jellenigg said that a cursory valuation of their 
cases indicated that the Pelidisi method yields an error of hardly less 
than 40 per cent., and we have reported ' two cases in boys of 4 and 3 
years, respectively, in which the error of the Pelidisi was 31 and 22 
per cent., respectively. The error in our present series of 114 school 
boys was 21.5 per cent. 

Dreyer realized, as had Bornhardt ** but practically nobody else 
before him, that in predicting weight body-length alone was inadequate. 
Like the Russian military surgeon, he made simultaneous use of the 
chest measurement, but substituted stem length for stature, and con- 
structed his formula in an entirely different fashion. 

Dreyer and Hanson then used the stem length of Walker,®* a 
measurement generally about 3 per cent. smaller than the sitting height 
but having the advantage that it can be determined with more accuracy 
and constancy. 

TECHNIC 


The length (A) is measured by seating the subject on the floor or on a low 
table (not a chair) with the back against the wall. Care is taken to see that 
the sacrum is in contact with the wall, and the legs somewhat drawn up so 
that the individual sits fairly on his ischial tuberosities. Under these conditions 
the height of the top of the head gives a true measurement of the length of the 
body, and one which is constant and incapable of variation by the subject. If a 
chair or other form of seat be employed in taking this measurement the 
individual can by “sitting low” or “sitting high” produce at will a variation 
of as much as 3 per cent. or more. But, since a subject conscious that he is 
being measured for height tends naturally to produce a full measurement, it 
will be found that he intentionally “sits up,” straightening the spine, tilting the 
pelvis forward, and rests on the contracted muscles of the thighs and buttocks 
instead of on his ischial tuberosities. The apparent length—‘sitting height,” 
as it has been termed—is thus increased by between 2 and 3 per cent. above 
the measurement taken in the manner already described. Accordingly measure- 
ments taken on a seat require to be corrected down appropriately before they 
can be treated as comparable with the measurement of body-length in infants 
or animals. (Walker ™). 

The subject places the backs of the fingers on the platform on which he 
sits, and, with the fingers pointing backward and the knees flexed, lifts the 
lower portion of the body gently backward until the lowest bony portion of 
the os sacrum is in contact with the front of the measuring standard. The back 
is then straightened until the back of the head comes into contact with the 
standard. It will be found that different persons require to bend the knees in 
different degrees in order to achieve this position. The head should be tilted 
neither up nor down and the eyes should look straight forward (Dreyer). 


Simultaneously with their table of weights for stem-length, Dreyer 
and Hanson use a table of weights for chest-girth, and average together 
the two values obtained in order to make their prediction of the normal 
weight for the person measured. 


37. Bornhardt, A.: St. Petersb. med. Wehnschr. 3:108 (March 22) 196 
(April 3) (May 24) (June 5) 1886; id. 5:413 (Nov. 26) (Dec. 8) 1888. 
38. Walker, E. W. A.: Proc. Roy. Soc., Lond. B89:157 (Jan. 1) 1916. 
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For practical purposes their book of tables is cordially recommended 
as the best standard of weight available today. Evidence for this 
opinion will be given below. 

The historical aspects of sitting-height and stem-length, and partic- 
ularly the presumptive advantages of stem-length over stature, have 
been discussed by us previously.* 


NEW MATERIAL 

The subjects studied were 114 pupils at Mr. Robert W. Rivers’ 
Open Air School for Boys, a country day school in Brookline, just 
outside this city. We are indebted for the opportunity to the principal 
and also to the school physician, Dr. Richard M. Smith. 

From the latter’s two recent studies *° on this establishment, it may 
be seen that our subjects represent a favored group, of American birth, 
good breeding and careful nurture. 

Furthermore, the subnormal samples of boyhood discoverable, in 
process of betterment, in every school, have been in this study sifted 
out by means of the past history as obtained from parents, by the 
physical examination by the school doctor, by irregularity in school 
attendance and by general lack of stamina as observed from day to day 
by one of us who is in constant attendance as full-time school nurse. 

Objection has been made to the use of well-to-do boys as criteria 
of the normal, on the ground that they are hot-house products (protero- 
plasia of Pfaundler *°). It seems to us, however, that either they must 
be regarded as the finest specimens of young hopefuls in the nation, 
or else we might as well discard breeding and physical culture as 
degenerative factors! 

Measurements.—The observations were made on the chest, sitting 
height and stem length by one of us; while the stature and weight were 
taken by the other of us on the youngest boys, and by a master on 
the other boys. Age was noted to the nearest rather than the last 
birthday. Weights were taken to the nearest pound, heights to the 
nearest quarter-inch and chest-girth at nipple level, first at rest, then 
at full inspiration and finally after expiration. The average of these 
last two chest measurements seems preferable tu the resting girth, as 
will be shown elsewhere. All measurements are net. 

The records were made on 5x3 inch cards. It was found convenient 
to use Library Bureau No. 30-5003, after ruling in three extra vertical 
lines to subdivide into four parts the space for chest-girth; and one 
extra line toward the right side of the third column from the left to 


39. Smith, R. M.: Am. J. Dis. Child. 18:246 (Oct.) 1919; Am. J. Dis, Child. 


20:115 (Aug.) 1920. 
40, Pfaundler, M.: Ztschr. f. Kinderh. 14:1, 1916; 16:85, 1917. 
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be used for sex. It would probably be more economical, and certainly 
more convenient, to have a card ruled to order by one of the card 
manufacturers, if one were planning to examine any large series of 
persons, say five hundred or more. A sample of the card as used is 
shown in Table 1. 


TABLE 1. —Recorp Carp or S. GANpI; MALE; AGED 7“ 











oC Error 
r A ~ PW 
Date No. H Si r R Mx Mn M w Lbs. Lbs. % 
3/2/21 R8 126 69.5 69.0 57 61 55 -58 49 
49% 22.8 

ee So i ahaeeeuceny es cusesebecsdnphus bees este 45 4 8 
oe i cab hd ekabeeed suds 06nsernssoeneneronseese 52 3 6 
Ideal average of w for O and W for H.............. ccc ce ce cecceccseeccces 48.5 0.5 1 
Von Pirquet weight for sitting-height (100). .............. ccc cece cece eens 74 25 51 
Von Pirquet weight for sitting-height (94).............ccccceeccecceeeeeceees 62 13 27 
ee ee eco. coke ncewiccencccsoebeccessensescesveses 62 13 27 
Dreyer-Hanson weight for chest (mean)............cc.ceecccceeceeececeeese 48 1 2 
Dreyer-Hanson weight for chest (rest)............-.ccecssecccccccccessceees 46 3 6 
Dreyer-Hanson average of W for H and W for © (M)............00eeeees 55 6 12 
Dreyer-Hanson average of W for H and W for C (R)............0.0000-5- 54 5 10 





Abbreviations: No., serial number, e.g., Ricers School case 8; H, height standing, in cm. 
and inches; Si, sitting-height, in cm.; A stem length, to nearest 0.5 em.; ©, chest-girth at 
nipple level, in em.; R, chest-girth resting naturally; Mx, chest-girth after maximum expan- 
sion; Mn, chest-girth at minimum; M, chest-girth mean of last two measurements; W, weight 
observed; PW, predicted weight. 

Method of Testing Standards—In order now to ascertain which 
standard approaches most nearly to the observed weights of these 
healthy boys, we used the same simple though tedious procedure as in 
our earlier papers. In brief, we applied a given standard to a given- 
boy, then took the difference between this theoretical weight and the 
subject’s actual weight (which last was assumed to be the correct 
basis), and translated this difference in pounds from the observed 
weight into a percentage deviation or error. The formula was 
(PW-W)x100/W. For instance, if the predicted weight was 110 
pounds and the weight 100 pounds, the difference of 10 pounds was 
recorded as a 10 per cent. prediction error. Calculation of this per- 
centage is clearly necessary since, for example, the above 10 pounds 
absolute divergence is much less significant than it would be in the 
case of a child of 50 pounds, when the prediction error would be 20 
per cent. By summing the errors thus calculated, and dividing through 
by the number of subjects measured we secured the average error of 
the prediction standard A. Standards B, C, etc., were similarly tested 
in turn.*? 


41. The name, sex and age belong in the third, fourth and fifth columns of the 
card, but are here printed above in order to permit clearer display of the other 
columns. 

42. Since this paper was submitted there have been printed several inter- 
esting discussions of Pirquet’s method: Faber, H. K.: J. A. M. A. 77:1837 
(Dec. 3) 1921. Carter, W. E.: J. A. Mf. A. 77:1911 (Dec. 10) 1921, Bardeen, 
C. R.: J. A. M. A, 77:1988 (Dec. 17) 1921. Weymouth, F. W.: J. A.-M. A. 
77:2080 (Dec. 24) 1921. 
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RESULTS OF TESTS 

The numerical results are shown in Table 2 1n the shape of various 
constants recommended by statisticians. 

Our inferences from these facts are submitted, with the realization 
that they might be interpreted differently by those familiar with 
biometric principles. 

1. The Ideal Tables, tentatively proposed by us elsewhere, show 
here the smallest average error, only 4.6 per cent. 

2. At the same time, Dreyer and Hanson’s tables show an accuracy 
only slightly less for children (mean error 4.8 per cent.), and for adult 
men are plainly the best standard available today (error 4.5 per cent., 
as published in an earlier article '). 

3. Dreyer and Hanson’s tables also exhibit the smallest standard 
deviation of any method. 

4. Also Dreyer and Hanson’s range of error is the smallest of any. 


TABLE 2.—Error IN PREDICTION OF WEIGHT BY DIFFERENT STANDARDS AS 
TESTED ON 114 Rivers’ ScHoot Boys 








Stand- Coeffi- Percentage of Times 


A 





Rank in ard cient of —— — 
Order Devia- Varia- Too Too  Cor- 
of Merit Standard Range Mean tion tion High Low rect 
1 Average of ideal W for H 
and ideal W for C......... 0 to 32 4.61 4.23 91.8 47 42 ll 
2 Average of Dreyer’s W for 
stem and W forC (mean) 0Oto16 4.82 3.64 75.5 42 51 7 


3 Average of Dreyer’s W for 
stem and W for C (rest- 


0 EE TTT Tee 0 to 16 5.18 3.63 70.1 26 68 6 

4 Dreyer’s W for O (mean, 
i ntadinekecwiedees +060 0to 19 5.41 4.14 76.5 37 54 9 
5 Ideal W forC (mean, nipple) 0to18 5.94 4.11 69.2 40 53 7 
6 Von Pirquet’s W for Si (94). Oto 28 6.52 1.66 25.5 55 49 10 
7 oe eee 0 to 50 7.10 6.79 95.6 53 40 7 
8 Dreyer’s W for stem......... Oto 27 7.67 5.23 68.2 48 48 4 

9 Dreyer’s W for C (resting, 
Sint eccclaauienceeess 0 to 26 8 04 5.12 63.7 15 81 4 

10 Von Pirquet’s W for sitting- 
Ny iis ede sccdveves 0 to 53 21.5 10.0 46.5 98 | 1 





* The name, sex and age belong in the third, fourth and fifth columns of the card, but 
are here printed above in order to permit clearer display of the other columns. 


5. According to the coefficient of variability (C.V.), Dreyer and 
Hanson’s tables excel our Ideal Tables, but the use of this criterion 
(C.V.) alone seems misleading, since the lowest C.V. of all pertains 
to Pirquet’s formula, which we regard as the least useful of all those 
here analyzed. The difference in the results with Pirquet’s formula 
is notable, according to whether one starts from an arbitrary index 
of 100 or 94. 

6. Finally, as to theory, Dreyer’s tables are said to be derived 
from a formula, and therefore represent a law rather than simply 
empiricism. This should mean that Dreyer’s formula could be applied 
to individuals whose measurements lie outside the range of Dreyer and 
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Hanson’s tables. It so happens, as detailed elsewhere,’ that we have 
personally been unable to operate Dreyer’s formula in such a way as 
to secure the values given in his tables, but this difficulty does not 
vitiate the value of the latter. Although we have not been able to 
use the formula for children outside the range of the tables, a graph 
made from the tables could probably be extended to give values for 
such small children. 
CONCLUSIONS 

Although our Ideal Tables seem the most exact by a slight margin, 
it is quite probable that for general use, on adults and children alike, 
the most satisfactory method hitherto proposed for estimating the 
correct weight of a normal person is the combination of Dreyer and 
Hanson’s weight-for-stem and weight-for chest tables, with the modifi- 
cation that the chest-girth used be what we have called the mean girth 
rather than the resting girth advocated by Dreyer. 
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RESULTS FOLLOWING THE ADMINISTRATION OF 
ALKALI PHOSPHATES TO SPASMOPHILIC, 
RACHITIC AND NORMAL 
INFANTS * 


JOSEPH K. CALVIN, S.B. M.D. 


AND 
MAXWELL P. BOROVSKY, S.B., M.D. 
CHICAGO 


Considerable research has been conducted recently, investigating 
the influence of the alkali phosphates, especially sodium and potassium 
diortho-phosphates, on normal and spasmophilic infants. Binger * pro- 
duced tetany by the intravenous injection of ortho-phosphates. How- 
land and Marriott ? found that when the inorganic phosphorus of the 
serum was high in severe nephritis that the calcium of the serum was 
greatly diminished. They considered the question, therefore, whether 
there was a sufficient accumulation of inorganic phosphates in the 
serum in tetany to account for the reduction of the calcium. Their 
determinations in cases of active tetany showed a low calcium content 
in the blood serum but no significant increase in phosphorus. Kramer, 
Tisdall and Howland ** have very recently confirmed this work and 
state that an increase in the inorganic phosphorus of the serum does 
not seem to be responsible for infantile tetany, although in cases of 
rickets complicated by tetany there is a relatively high phosphate con- 
tent (as compared with uncomplicated rickets), the significance of 
which is not as yet clear. Jones and Nye * and Howland and Kramer * 
have very recently found in normal infants that the concentration of 
calcium is from 9 to 11 mg. and inorganic phosphorus about 5 mg. per 
hundred c.c. of serum. 

Jeppson and Klercker® found that by the feeding of 0.20 gm. of 
phosphorus pentoxid per kilogram body weight to normal infants and 
0.10 to latent spasmophilic infants, symptoms similar to those of active 


* Received for publication Oct. 24, 1921. 

* From the Department of Pediatrics, University of Illinois and the Chil- 
dren’s Department, Cook County Hospital. 

1. Binger: J. Pharmacol. & Exper. Therap. 10:105, 1917. 

2. Howland, J., and Marriott, W. McK.: Quart. J. M. 11:289, 1917. 

2°. Kramer, B.; Tisdall, F., and Howland, J.: Am. J. Dis. Child. 22:431 
(Nov.) 1921. 

3. Jones, M., and Nye, L.: J. Biol. Chem. 47:321, 1921. 

4. Howland, J., and Kramer, B.: Am. J. Dis. Child, 22:105 (Aug.) 1921. 

5. Jeppson and Klercker: Ztschr. f. Kinderh, 28:71, 1921. 
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spasmophilia were produced.* These results were often evident in a 
few hours when the potassium salts were employed while larger quanti- 
ties of sodium salts were needed. Often it required two or three days 
to produce symptoms with the latter. They conclude that especially 
during the first and second years, with the exception of the first few 
months of life, that an excess of alkali phosphates is received by most 
of the spasmophilic children. An 8 months old infant, weighing 8 kg., 
receiving 1 liter of cow’s milk daily, will get from 0.25 to 0.3 gm. phos- 
phorus pentoxid per kilogram. A large percentage of this will be in the 
form of alkali phosphates. These authors found that whey produced 
less irritation in latent spasmophilics when the phosphates had been 
precipitated and removed. 

Howland and Kramer‘ in a series of experiments found that the 
inorganic phosphorus of the serum is regularly reduced in active rickets, 
(except when complicated by tetany) sometimes to an extreme degree, 
and that by. administering cod liver oil, the phosphorus content of 
the serum gradually rises to a normal figure and often somewhat above 
this. Sherman and Pappenheimer’ have reached the conclusion that 
lesions resembling rickets uniformly appeared in the absence, and 
were uniformly prevented by the presence of, sufficient phosphates in 
the diet. Similarly, Park* and co-workers believe that the phos- 
phate ion in the diet may be a determining factor for or against 
rickets. They found that if the phosphate content of the diet is suf- 
ficiently high, rickets-like changes in the skeleton do not occur in rats. 

It is a well established fact that rickets and spasmophilia are very 
closely associated clinically. Very few cases of spasmophilia are 
observed which do not show evidences of rickets. In fact, Kassowitz 
and others have referred to spasmophilia as the nervous manifestation 
of rickets. According to our present knowledge it appears confusing 
to accept Jeppson and Klercker’s view that an increased intake of 
phosphates alone is responsible for the precipitation of infantile tetany 
while a diminished phosphorus intake and content of the blood is a 
dominant factor in the development of rickets. The administration of 
cod liver oil and phosphorus prevents, arrests or cures both rickets and 
spasmophilia and yet increases the phosphorus content of the blood. 

Because of these apparent discrepancies we made a number of 
observations on infants who were receiving various amounts of the 


6. 0.20 gm. of phosphorus pentoxid (P.O;) represents in alkali diortho- 
phosphates 0.27 gm. of potassium oxid (K:O) and 0.18 gm. sodium oxid (Na.0) 
or 0.49 gm. of potassium phosphate (K:HPO,) and 0.39 gm. of sodium phosphate 
(Na:HPO,). 

7. Sherman, H. C., and Pappenheimer, A. M.: Proc. Soc. Exper. Biol. & Med. 
18:193, 1921. 

8. Shipley, P. G.; Park, E. A.; McCollum, E. V.; Simmonds, N.: Johns ~ 
Hopkins Hosp. Bull. 32:160, 1921. 
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diortho-phosphates of sodium and potassium. A brief summary of the 
history and observations on these cases follows: 


REPORT OF CASES 


Case 1—G. D., aged 15 months, colored, weight 14 pounds, was admitted 
April 3, 1921, with evidence of an early bronchopneumonia and signs of active 
tetany, consisting of marked laryngospasm, Chvostek, Trousseau and an elec- 
trical reaction of 3.5 ma. with the C.O.C. There were signs of marked rickets. 
Calcium bromid, 5 grains, three.times daily and cod liver oil with phosphorus, 
one dram three times daily were administered. Twelve days of this treatment 
brought the C.O.C. to 12 ma. April 15, and there were no signs of active 
tetany. Temperature was normal. Cod liver oil and calcium bromid were 
stopped and sodium chlorid, 15 grains, and potassium citrate, 10 grains, were 
given every morning. Six days later, April 21, the C.O.C. was 2.5 ma.; there 
was a definite Chvostek, a moderate Trousseau but no spontaneous carpopedal 
spasm. The sodium and potassium salts were then stopped and calcium lactate, 
3 grains twice daily, cod liver oil with phosphorus, one dram three times daily 
and orange juice one ounce twice daily were begun. Six days later the C.O.C. was 
15 + ma. No carpopedal spasm was present and there was merely a suggestion 
of a Chvostek. 

May 27, 1921, the cod liver oil and phosphorus, calcium lactate and orange 
juice were discontinued and sodium diortho-phosphate, 17 grains, was given 
three times daily (a dosage amounting to 0.53 gm. per kg. in twenty-four 
hours) and continued until June 10. There were no signs of spasmophilia and 
the C.0.C. was 15+ ma. June 1, 1921, five days after beginning the administra- 
tion of the phosphate, there were no signs of spasmophilia. June 8, 1921, there 
was no evidence of tetany, no diarrhea; cheerful, appetite and sleep normal, 
June 10, 1921 the phosphate was changed to the potassium salt and 0.53 gm. 
per kg. in twenty-four hours were given until June 14. There was no evidence 
of spasmophilia, the C.O.C. was 15+ ma. and the C.C.C. 8 ma. There was 
a moderate diarrhea. On June 11, 1921 the child was very irritable and rest- 
less, There were no clinical manifestations of tetany. The C.O.C. was 10 ma., the 
C.C.C. 3 ma. The diarrhea had subsided. June 13, the child was still irritable. 
The irritability for the past few days was discovered to have been due to 
cellulitis about the neck. June 14, 1921, the potassium diortho-phosphate was 
stopped and the cellulitis was treated. There was no evidence of spasmophilia 
and the C.O.C. was 15 ma. June 15, 18 and 20 there were no clinical mani- 
festations of tetany and the electrical reactions were normal. June 20 the 
temperature was again normal and the infection practically cleared up. 


This case shows that in spite of the presence of an acute infection, 
along with the administration of massive doses of phosphates, tetany 
was not induced. The moderate diarrhea probably due to the sodium 
salt was not aggravated by changing to the potassium salt. 


Case 2—E. M., aged 3 years, colored, weight 17 pounds, was admitted 
May 23, 1921, suffering from pertussis, very marked rickets and active tetany, 
consisting of marked, laryngospasm, Chvostek, Trousseau and C.O.C. of 4.5 ma., 
with generalized convulsions. She was placed on calcium lactate 5 grains three 
times daily; cod liver oil, 1 dram, and orange juice % ounce, three times daily, 
in addition to antispasmodics and pertussis vaccine. June 2, there were still 
present signs of tetany, the C.O.C. was 4.5 ma. but the paroxysms of coughing 
were less frequent. June 10, the Chvostek sign was only suggestive; no 
Trousseau; C.O.C. 8 ma.; pertussis much less severé. June 14, no clinical 
evidence of spasmophilia and normal electrical reactions. June 19, developed 
measles but there were no signs of spasmophilia. 
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After complete recovery from the attack of measles July 15, 1921, the cod 
liver oil and calcium were stopped and potassium diortho-phosphate, 25 grains 
three times daily (0.62 gms. per kg. in twenty-four hours) was given for the 
following sixteen days. There were no signs of spasmophilia—the C.O.C. was 
12 ma. and the C.C.C. 4 ma. July 18, no diarrhea or vomiting; cheerful; no 
signs of spasmophilia and electrical reactions normal. July 21, clinical record 
was the same, C.O.C. was 12+ ma. and C.C.C. 8 ma. The condition remained 
the same until the child was discharged July 31, 1921. 

Case 3.—M. M., twin of E. M., weight 18% pounds, was admitted May 23, 
1921, with the same condition as that of her sister. The findings were the same, 
except for the electrical reaction, which was C.O.C. 4 ma. The same treat- 
ment was instituted. June 2, the C.O.C. was 5 ma.; the Chvostek sign still 
present; paroxysms of coughing less frequent. June 7, practically the same. 
June 10, only a suggestion of a Chvostek; no other signs of tetany; C.O.C. 
15 ma., C.C.C. 3 ma. June 19, the child developed measles, and there were 
no clinical signs of tetany. 

After complete recovery from the attack of measles, the cod liver oil and 
calcium were stopped and potassium phosphate, 25 grains, three times daily 
(0.600 gm. per kg. in twenty-four hours) was begun July 5, and continued for 
six days. There were no signs of spasmophilia; the C.O.C. was 15+ ma., the 
C.C.C. was 5 ma. July 7, no vomiting or diarrhea, no signs of tetany; July 8, 
moderate diarrhea; no vomiting; no signs of tetany; the C.O.C. was 15 ma. 
and the C.C.C. 7 ma. July 10, discharged. 


Case 4.—F. D., 18 months of age, colored, weight 13 pounds, was admitted 


May 18, 1921, with malnutrition, marked rickets and no clinical manifestations. 


of spasmophilia. May 23, sodium phosphate, 17 grains, three times daily (0.57 
gm. per kg. per twenty-four hours) was given for seventeen days. June 1, 
there were no signs of tetany, the C.O.C. was 15 ma. June 5, the patient 
ate and slept well, no diarrhea and no clinical signs of tetany. June 8, the 
C.0.C. was 6 ma. but still there was no clinical evidence of tetany. June 9, 
the phosphate was changed to the potassium salt which was given in same 
dosage for the next eleven days. June 10, moderate diarrhea, no signs of 
spasmophilia. June 11, the C.O.C. was 5 ma —no other definite signs of 
tetany. June 18 and June 20, electrical reaction C.O.C. 12+ ma. and no signs 
of tetany. Discharged. 

Case 5.—J. F., age 1 year, white, weight 16 pounds, was admitted April 29, 
1921, with furunculosis, no signs of spasmophilia and only moderate rickets. 
The furunculosis cleared up, and May 23, sodium phosphate, 19 grains, three 
times daily (0.52 gm. per kg.) was given for eleven days. The C.O.C. was 
15 ma. June 1, still no evidence of spasmophilia, the C.O.C. was 12 ma. 
June 7, developed an acute encephalitis; no evidence of tetany. Died of acute 
infection one week later. 

Case 6.—J. L., aged 8 months, white, weight 12 pounds, was admitted 
June 6, 1921, with malnutrition and no evidence of rickets. June 10, sodium 
phosphate, 17 grains, three times daily, was given (0.62 gm. per kg. per twenty- 
four hours). The C.O.C. was 15 ma.; the C.C.C. was 3.5 ma. After being on 
this preparation for about four days the electrical reaction was unchanged 
and there were no clinical manifestations of spasmophilia. 


CONCLUSIONS 


1. The administration of from 0.55 to 0.60 gm. of potassium 
diorthophosphate (K,HPO,) or sodium diorthophosphate (Na,HPO,) 
per kilo body weight per twenty-four hours to the infants neither 
activated latent spasmophilia nor produced symptoms resembling 
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spasmophilia. In one case of rickets the electrical excitability 
approached the spasmophilic reaction for about thirty-six hours 
although no other manifestations of tetany were present notwithstand- 
ing the fact that the potassium phosphate was continued. 

2. Several of the cases selected were at the most susceptible age 
for spasmophilia to develop. 

3. Several of the infants showed marked evidences of rickets, sup- 
posedly making them more prone to develop spasmophilia. 

4. Even the superimposing of acute intercurrent infections in a 
number of cases, plus the administration of the phosphates did not 
precipitate spasmophilic manifestations. 

5. Three of the patients had just recovered from active spasmo- 
philia and yet it could not be reprecipitated by administering the 
phosphates. 

6. These patients had recovered from the active spasmophilia 
rapidly on receiving phosphorized cod liver oil, which is known to 
increase the phosphorus content of the blood. 

7. It is evident, therefore, that the most susceptible cases which 
could be selected did not develop spasmophilia when placed on large 
does of diorthophosphates and so we are unable to confirm the 
results of Jeppson and Klercker. 

We wish to express our sincere thanks to Dr. Julius H. Hess for suggesting 


this research, for his kindly interest and the opportunity of reporting cases 
from his ward. 








STUDIES OF INFANT FEEDING XVI 


A BACTERIOLOGIC STUDY OF THE FECES AND THE FOOD OF 
NORMAL BABIES RECEIVING BREAST MILK * 


ELSIE W. BROWN anpd ALFRED W. BOSWORTH 
BOSTON 


INTRODUCTION 


Much has been said concerning the intestinal flora of infants, both 
breast fed and bottle fed, but owing to the intangibility of certain 
aspects of the subject, the field seems to be open to further investi- 
gation. 

Description of the bacteriology of breast fed babies’ stools which 
have been published heretofore are based chiefly on small groups, on 
very young infants in maternity wards, or on diseased babies. In the 
Research Laboratories of The Boston Floating Hospital, during the 
past year, we have had an unusual opportunity in connection with cer- 
tain metabolism investigations for studying a fairly large group of 
normal breast fed babies of different ages. 

The work here described has been undertaken as an independent 
research subject although no claims are made as to its originality. Its 
chief aim has been to obtain complete bacteriologic data as a parallel 
to metabolism work done simultaneously on the same babies. 

With the idea of obtaining as complete data as possible concerning 
the source of intestinal bacteria, samples of the breast milk which the 
babies were receiving were examined bacteriologically also, in an effort 
to determine, if possible, what relationship there might be between the 
bacteria in breast milk as fed to normal babies and the fecal flora 
of the same babies. 

During our investigation a “bifidus-like” bacillus was isolated from 
the breast milk and from the skin around the nipple. It is a pleo- 
morphic slender bacillus exhibiting on artificial mediums, under various 
conditions, forked forms, clubbed forms, V and Y forms, crossed 
forms, coccal forms and straight or slightly curved forms generally in 
parallel arrangement. In young cultures and in rapidly growing cul- 
tures the organisms are usually gram-positive. 

On one occasion definite spores were seen when stained by the 
Ziehl-Neelsen method. After heating cultures to 80 C. for ten minutes 
a feeble growth could usually be obtained- but a longer exposure pre- 
vented growth. 


* Received for publication Nov. 2, 1921. 
*From The Boston Floating Hospital Laboratories. 
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The bacillus was isolated only under aerobic conditions but in the 
second generation on artificial mediums it grew almost as well anaero- 
bically. Culturally, it ferments, without gas, dextrose, saccharose, 
lactose, maltose, raffinose and mannite but grows very poorly in mannite 
medium. Milk is clotted very slightly. 

Because of its typical morphology and its similarity in other 
respects to the descriptions of B. bifidus by preceding investigators, 
we do not hesitate to call this organism B. bifidus also. It differs from 
B. bifidus as isolated from nurslings’ feces in one respect only, namely, 
its ability to grow well initially under aerobic conditions. One would\*% 
expect that an organism which had existed on the skin would thrive in 
the presence of oxygen. 

As the result of our investigations we believe that the B. bifidus 
which is present in or on the mother’s nipple is an important source of 
the bifidus organisms found in the nursling’s intestine. The reason for 
their predominance in the nursling’s feces has been explained ‘ade- 
quately by Kendall and preceding investigators. In their passage 
through the intestinal tract the bacilli have had to adapt themselves to 
increasi: zly anaerobic conditions so that as a fecal organism B. bifidus 
is a voluntary, though not necessarily a strict anerobe. Because of its 
sensitiveness to environmental changes it is difficult to cultivate 
artificially. 

One of our reasons for believing that this organism which we have 
isolated from breast milk is a predecessor of the fecal B. bifidus is that 
after anaerobic cultivation in milk digested by intestinal ferments a 
straight slender rod, morphologically typical of B. bifidus as it appears 
in direct smears from the feces, resulted. 

After going over the available literature we find that several 
other investigators have been able to cultivate B. bifidus aerobically. 
Noguchi ' believes that this organism has an aerobic phase, and Howe? 
has been able to obtain good aerobic cultures of his organisms isolated 
from carious teeth. Torrey,® by using a special method, has also suc- 
ceeded in aerobic cultivation. 

We can find no definite statement in the literature as to the isolation 
of B. bifidus from breast milk. The majority of writers * are interested 
only in pathogenic cocci, although several mention finding occasionally 
a slender bacillus to which no further allusion is made. 

Escherich ° made cultures from women’s milk but was apparently 
more interested in the numbers than in the types of bacteria present. 


. Noguchi: J. Exper. M. 12:182, 1910. 
Howe: J. M. Research, N. S. 31:481, 1917. 
. Torrey: J. Bacteriol. 2:435, 1917. 

. Koestlin: Arch. f. Gynak. 3:201, 1897. 

. Escherich: Fortschr. f. Med. 3:231, 1885. 


mFPwnd- 





























BROWN-BOSWORTH—INFANT FEEDING 245 


The following year, however,® he offered the supposition that lactic 
acid bacilli may be among the adventitious types entering the intestines 
before the first nursing or that they may develop on the nipples or in 
the milk that remains in the baby’s mouth. 

Moro’ states that it is easy to obtain B. acidophilus from breast 
milk on beerwort agar. At that time he considered B. acidophilus the 
predominant organism in nurslings’ stools, but later * he corrected this 
statement, charging himself with the neglect of anaerobic methods 
whereby he failed to isolate B. bifidus as the predominant organism. 
While he corrects his work on the fecal flora he does not speak here 
about the organism which he isolated from breast milk as B. acido- 
philus. However, from his later description of B. bifidus, which he 
considers a very polymorphic, strictly anaerobic bacillus, one may 
assume that he did not isolate B. bifidus as such from breast milk. 

Noguchi ' considers the breast of the mother one source of B. bifidus 
in the stools of breast fed babies. He thinks that in its aerobic phase 
the organism may inhabit the breast and skin of the mother and that 
the anaerobic phase also is met with in the nursling’s feces as B. bifidus 
communis (Tissier). This is somewhat parallel to our beliefbut while 
his aerobic organism resembles a simple spore bearer, ours has all the 
morphologic characteristics of the fecal B. bifidus. 


A STUDY OF THE FECAL FLORA 

The babies selected were nurslings whose physical examinations 
rated them as normal infants. The bacteriologic investigations were 
made on sixty-five specimens from thirty-eight babies; one specimen 
was examined after admission to the ward and another, in the majority 
of cases, at the end of the metabolism period. 

The thirty-eight babies ranged in age from 2 days to 6 months. Of 
these, twenty-eight had received only breast milk since birth and the 
other ten had had some cow’s milk. All babies who had received cow’s 
milk were placed on a strict breast milk diet after admission. 

In spite of our efforts to use only breast fed babies, six orphans 
from St. Mary’s Infant Asylum and four breast fed babies who had 
previously received some cow’s milk, were included by mistake. How- 
ever, the mistake was a happy one in that it offered several points of 
comparison. 

The routine procedure consisted of the examination of direct 
smears and of aerobic and anaerobic cultures from the feces. The 
specimens were obtained by rectal tube and sent directly to the labora- 
tory, where smears and cultures were made immediately. 


6. Escherich: Die Darmbakterien des Sauglings, 1886. 
7. Moro: Jahrb. f. Kinderh. 2:38, 1900. 
8. Moro: Jahrb. f. Kinderh. 11:687, 1905. 
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About 1 gram of feces was emulsified in 10 c.c. of sterile physiologic 
solution of sodium chlorid and from this suspension the smears and 
cultures were made. For the study of aerobic organisms Endo plates 
or lactose litmus agar plates were used and colonies finished for identi- 
fication by cultural reactions in carbohydrate and other mediums. For 
the anaerobic work dextrose or lactose agar slants were inoculated 
and incubated in vacuum bottles after Stitt’s method with slight 
alterations. 


Direct Smears—Of the strictly breast fed babies, all but three 
showed either a practically pure growth of B. bifidus in the direct 
smears or a large predominance of this organism with only a few cocci 
and gram-negative bacilli. A few spore bearers were observed in 
almost all cases. The three exceptions were: 


No. 35, whose smear showed a large predominance of gram-negative bacilli, 
was having loose stools at the time her second specimen was taken. Since 
B. alkaligenes was isolated in unusually large numbers by aerobic culture she 
presumably was having an intestinal upset. Her first specimen seven days - 
before was typical of the other breast fed babies. 

No. 43 had an unusually large number of sporebearers. This organism was 
typical of B. aerogenes capsulatus and did not appear in the aerobic cultures. 

No. 57 had many gram-negative bacilli. She had been having enemas 
for several days before the specimen was taken which presumably eliminated 
these organisms more quickly than normally. 


Of the ten babies who had received some cow’s milk: 


No. 38, after nine days on a strict breast milk diet showed a direct smear 
typical of a breast fed baby. He had been entirely breast fed for two weeks after 
birth and had received cow’s milk alone for three or tour days. 

Nos. 39 and 40, who had received supplementary feedings of cow’s milk since 
birth because their mothers had an inadequate supply, showed a high per- 
centage of gram-negative bacilli after nine and sixteen days, respectively, on a 
strict breast milk diet. 

No. 41 had received supplementary feedings of cuw’s milk in addition to 
the breast but a direct smear from her stool showed a practically pure growth 
of B. bifidus after sixteen days of straight breast milk. 

No. 44 had received cow’s milk just one day, but was only eight days old 
when a specimen of feces was examined. Her direct smear showed a fairly 
high percentage of cocci and gram-negative bacilli. Probably she was still at 
the transitional stage described by Kendali® which bridges the period of early 
adventitious bacterial infection of the intestinal tract to the period of the 
dominant breast milk flora. 

No. 45 had received cow’s milk for several days before admission and three 
weeks later still showed a high percentage of gram-negative bacilli. 

No. 54 had received cow’s milk alone for three or four days before admission. 
There was no history of the previous feeding. At the beginning of the fourth 
week the direct smear from this case still showed a high percentage of cocci and 
gram-negative bacilli in spite of a continuous breast milk diet. 


9. Kendall: Bacteriology, p. 581. 
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No. 55 had received cow’s milk alone for the first week after birth. After 
seven days of a strict breast milk diet his direct smear showed only gram- 
negative bacilli. Five days later B. bifdus began to predominate but the per- 
centage of colon-like bacilli was still high. 

No. 58 was an interesting case. She was only two days old when admitted 
and had received cow’s milk for twenty-four hours. When the first specimen 
from this baby was examined the stool was still a meconium stool, and, as was 
to be expected, contained many cocci and gram-negative bacilli. Since she was 
started on a breast milk diet at the end of her second day this baby was 
practically on the same basis of feeding as a breast fed baby. The feces 
examined eight days later contained a flora typical of a breast fed baby, as 
indicated by the direct smear. Apparently the small amount of cow’s milk 
ingested during a period of physiologic adjustment had no permanent effect. 

No. 59 was two weeks old when admitted. There was no history of feeding 
prior to admission to St. Mary’s Asylum but she received cow’s milk alone 
for several days at that institution. The first specimen examined after four 
days on drawn breast milk showed a proportion of cocci and gram-negative 
bacilli larger than in the direct smears of the normal breast fed babies. A 
second and third specimen examined at intervals of eight days showed a con- 
tinual reduction of these organisms, but it was not until the fourth week that 
a flora absolutely typical of a breast fed baby was established. 


Anaerobic Cultures—Unquestionably a large number of the bac- 
teria present in the feces are dead but it is of interest to know whether 
the bifidus type survives the last period of intestinal existence in as 
high a percentage as the direct smears seem to indicate. 

Therefore, the chief aim of this anaerobic study has been to-find a 
culture method which would give an approximate estimate of the living 
bacterial types naturally present in the feces of normal nurslings. 

Since B. bifidus is generally considered an obligate anaerobe and 
since the other types of bacteria ordinarily found in such feces, 
as B. coli, B. lactis aerogenes, M. ovalis and staphlyococci, are all 
facultative anaerobes and may grow well under anaerobic conditions it 
was logical to assume that proper anaerobic cultivation would offer an 
environment to all the above types as suitable as that part of the intes- 
tine where they had passed the last period of their metabolism. 

After trying out various anaerobic methods, the most uniform 
results were obtained by altering slightly Stitt’s vacuum bottle method. 
Dextrose and lactose agar slants were used instead of stab cultures 
except for isolation work. By omitting the layer of liquid petrolatum 
and leaving the plugs out of the tubes a high degree of anaerobiosis 
was insured. 

This corroborates the work of Gates and Olitsky *° and of Ivan 
Hall ** who have concluded, after careful investigation, that the layer 
of oil is inefficient in procuring anaerobic conditions. We also agree 


10. Gates and Olitsky: J. Exper. M. 33:51 (Jan.) 1921. 
11. Hall: J. Bacteriol. 6:1 (Jan.) 1921. 
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with Hall that the old Buchner method is more successful if the inoc- 
culated tubes are left unplugged. 

The above investigators have had illuminating results with 
methylene blue as an indicator of the degree of anaerobiosis. The 
use of this is dependent on so many factors that it is rather complex for 
ordinary work. However, it is advantageous to have some way of 
determining the degree of anaerobiosis so in this work a culture of 
B. pyocyaneus was used which produced a large amount of pigment 
in the presence of free oxygen but did not produce any pigment under 
anaerobic conditions. 

In this study the use of solid medium had an advantage over liquid 
mediums since the colonies could be seen growing and therefore 
definitely represented living bacteria. 

Everyone who has tried to cultivate these fecal organisms has 
spoken of the fact that the bifidus type is quickly crowded out by the 
other bacteria, M. ovalis and a yeast seeming to be the chief offenders 
in this respect. While it is undoubtedly true that artificial mediums offer 
a chemical environment more favorable to these organisms, a careful 
study of the colonies in these fecal cultures seemed to indicate that the 
antagonism was due to physical as well as chemical factors. The 
bifidus colonies are so much smaller and slower growing than those 
of the other types that the latter soon use all the available space on the 
surface of the medium, incidentally choking out the former. In diluted 
cultures the bifidus organisms multiply very well so long as there is 
space in which to proliferate. They also grow better under these con- 
ditions in symbiosis with the other bacteria than when isolated. 

As may be seen in Table 1, all except five of the twenty-eight speci- 
mens examined by anaerobic cultures showed a large predominance of 
the bifidus group, as did the direct smears from.these specimens. The 
five exceptions were as follows: 


No. 58, in which gram-negative bacilli were predominant, staphylococci 
prominent and B. bifidus scantily represented. The direct smear from the 
same specimen showed a slight predominance of B. bifidus but since this was 
a meconium stool presumably the bifidus type had not established itself strongly. 

No. 58.2 was the same case eight days later, but here the bifidus organisms 
were present in large numbers even though the colon type was still predominant; 
showing the gradual transition to the dominance of B. bifidus after a continuous 
breast milk diet. 

Nos. 59.2 and 59.3 showed a large number of cocci and gram-negative bacilli 
as compared with the bifidus type. This baby had been on a cow’s milk diet 
and its direct smears did not present the picture typical of a normal breast 
milk stool. 

No. 75.1. The direct smear from this specimen showed practically a pure 
growth of the bifidus type. In the anaerobic culture cocci rivalled the bifidus 
organisms strongly. This was a strictly breast fed baby but the mother had 
been having nipple trouble which may have been the cause of a coccus infection. 
There were also many staphylococci found in the aerobic cultures. 
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Aerobic Cultures —Of fifty specimens examined by aerobic culture’ 
all but four showed a predominance of the B. coli-B. aerogenes types. 
The four exceptions were: 

No. 35.2, which showed a predominance of B. alkaligenes. At the time 
this specimen was examined the child was having loose stools. The direct 
smear also showed a predominantly gram-negative flora. 


No. 37.1. This specimen was left in the ward over night and when plated 
showed a predominance of B. pyocyaneus. 

No. 49.2. This baby, whose culture showed a predominance of staphylococci, 
had been having from five to seven loose stools for five days previous to the 
examination of this specimen. The increased peristalsis probably let free a 
larger number of living staphylococci than normally. 

No. 62.1. In this specimen staphylococci only were found on the aerobic 
plates; the indication that there must have been an influx of staphylococci into 
the intestinal tract great enough to antagonize the prominent B. coli-B. aerogenes 
types. This was unquestionably true, for the baby had an infection of the 
nasal pharynx and the mother a definite follicular tonsillitis and an acute 
mastitis at the time the fecal specimen was examined. 


A BACTERIOLOGIC STUDY OF BREAST MILK 

The investigation here reported is divided into two parts. 

Do the So-Called Adventitious Organisms Found in the Breast Milk 
Appear in the Feces?—The investigation first started in to dis- 
cover how many of the so-called adventitious organisms found in the 
milk passed through the intestinal tract and appeared in the feces. 
This work was all done on samples of drawn breast milk which had 
been collected under the supervision of Miss Martha H. Stark of the 
On Shore Department of The Boston Floating Hospital and was to be 
used for supplementary bottle feedings. It was brought to the hospital 
in sterile bottles, kept on ice, and used in the order of arrival. This 
type of milk was used for this part of our investigation since it might 
be expected to contain more adventitious bacteria than milk which had 
been directly drawn from the breast and which had not been handled. 

Fifty-four samples of drawn breast milk used to feed the babies 
enumerated in Table 1 were examined bacteriologically in this part of 
the investigation, forty by aerobic cultivation only and the other 
fourteen by anaerobic cultures in addition. The samples were examined 
before and during the metabolism period of the babies using the milk. 

The supplementary feedings for the babies whose mothers had an 
inadequate amount of breast milk and the entire feedings for the 
orphans from St. Mary’s were made up by mixing an adequate amount 
of the oldest milk of the supply on hand. When taken in the feedings, 
75 per cent. of this milk was forty-eight hours old, 5 per cent. was 
seventy-two hours old, and the other 20 per cent. was from twelve to 
forty-eight hours old. Plated on ordinary agar, the different milks 
gave counts ranging from 10 to 150,000 bacteria in one cubic centi- 


meter. 
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TABLE 2.—Srupy or INTESTINAL FLorA oF Strictty Breast Fep Basies 


















































Period of | Organisms Organisms 
Type of Admis- | Receiving | Isolated from Found in 
Baby Feeding sion Supple- This Milk Feces at Remarks 
Before Age mentary | During This End of This 
Admission Breast Period Period 
Milk* 

38 Breast fed 3 weeks 16 days |B. coli B. bifidus 'It is hard to say 
2% weeks; Staphylococci | B. coli whether the B. pyo- 
cow’s milk B. pyocyaneus | M. ovalis eyaneus in the feces 

3-4 days (1 sample) B. pyocaneus had any relation- 
ship to that found 
in the breast milk 3 
| days before since 
| this baby had had 
| cow's milk before 
| admission and B. 
} | pyocyaneus was iso- 
| | lated from a pre 
| vious stool 

39 | Breast fed; | 16 days | 9days |B. coll B. bifidus 
cow’s milk | Staphylococci | B. coli 

(supple- | B. pyocyaneus | Staphylococci | 
mentary) | (1 sample) 

40 | Breast fed; | 6% weeks | 16 days |B. coli Bz bifidus A few sporogenous 
cow’s milk Staphylococci | B. coli bacilli were seen in 

(supple- B. pyocyaneus | Staphylococci | the’ direct fecal) 
mentary) | (1 sample) Spore bearer | smear which did not 
B. subtilis | appear in aerobic 
| | (1 sample) | culture. It is a ques- 
| tion whether these 
resulted from the 
| ingestion of breast 
| milk containing B. 
| | subtilis 6 days be- 
fore or whether they 
| | eame from the pre- 
vious cow’s milk 
| | formula or perhaps 
} } from a source out- 

| side the food 

41 | Breast fed; | 6% weeks | 6days |B. coli | B. bifidus 
cow’s milk | Staphylococci 

(supple- | B. pyocyaneus | B. coli 
mentary) (1 sample) 
| B. subtilis 
(1 sample) 

54 | Breast fed | 1 week | 12 days | B. coli | 3. bifidus 
originally; | | Staphylococci | B. coll 
cow’s milk | B. subtilis | B. lactis 
entirely for | aerogenes 

several days } 
55 | No history 1 week 12 days |B. coli | B. bifidus 
of breast | Staphylococci | B. coli 
feeding; | B. subtilis | B. lactis 
cow’s milk | aerogenes 
entirely 
| | 

a) ee ee 6 weeks | ........ B. coli | B. bifidus 

| Staphylococci | B. coli | 
| Cocei 











| B. subtilis 





* All samples of breast milk contained staphylococci. 


Since B. Coli and staphylococci are universally considered obligate 
inhabitants of the digestive tract it is of little value at this point to 
discuss the part which the B. Coli and the staphylococci found in the 
milk may have played in determining the fecal flora in these cases. 
As to the so-called adventitious B. subtilis and B. pyocyaneus isolated 
in small numbers from these samples of milk the relationship is little 
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clearer since the parallel specimens of feces containing these organisms 
were from babies who had previously received a cow’s milk formula. 
However, Cases 40 and 41 were absolutely parallel in age, in type of 
feeding previous to admission, and in the feedings received in this 
hospital. If the bacteria of the food alone determined the bacteria of 
the feces one might expect both babies to have exactly the same fecal 
flora. During the course of these examinations several lots of breast 
milk were examined from mothers in the hospital who were contribut- 
ing occasionally to the general supply since they had more-milk than 
was needed for their own babies. It was noticed that the bacterial 
count of these samples was low and that the only organisms isolated 
were staphylococci. These specimens were collected with aseptic pre- 
cautions. Comparing them with the milk obtained from outside sources 
brought out the fact that even a slight amount of handling may intro- 
duce adventitious bacteria into the feedings of infants receiving breast 
milk from a bottle. 

What Bacteria )” y Enter the Baby’s Mouth During Nursing.—The 
second part of the investigation dealt specifically with the kind of bac- 
teria which may enter a baby’s mouth directly front the breast. Six 
mothers in the hospital contributed entirely to this work. 

In order to find out what types of organisms may naturally enter a 
baby’s mouth directly from the breast it was decided to work only with 
mothers here in the hospital where the greatest aseptic precautions 
could be taken. The chief point of interest was to see if B. bifidus 
could be isolated from breast milk since it occupies such a prominent 
place in the fecal flora of normal breast fed babies. An attempt was 
made to obtain specimens of breast milk with as little handling as pos- 
sible. Since it was realized that the skin around the area of the nipple 
must be a factor in contaminating the milk as it enters the baby’s mouth, 
swabs from this area were made in all cases. The method of obtaining 
both milk and swab specimens was as follows: 

Immediately before nursing time the area of the nipple was swabbed 
with a sterile swab soaked in sterile salt solution. The swab was then 
returned to its sterile test tube. Next the breast was wiped off with 
boric acid solution and about 10 c.c. milk was withdrawn by means 
of a sterile breast pump. The milk was evacuated very carefully into 
a sterile tube. After nursing a second specimen was obtained in similar 
fashion. Specimens from six mothers were obtained in this way 
(Table 3). 

Lactose litmus agar plates were used for the aerobic cultivation of 
the first three specimens and dextrose agar slants for the anaerobic 
cultures. For the second three specimens dextrose agar slants for 
aerobic cultivation were used in addition. As soon as the specimens 
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reached the laboratory they were plated and smeared. They were kept 
for two weeks after this at room temperature, carefully protected from 
dust, and cultured and smeared at regular intervals. These later cul- 
tures failed to add any further information. 

The organisms described as “bifidus-like” were morphologically 
typical of B. bifidus in subcultures isolated from stools. 


TABLE 3—Srupy or INTESTINAL FLoRA BEFORE AND AFTER NURSING 


| Aerobie Cultivation 








Anaerobic Cultivation 





























Speci- 
men Before Nipple After Before Nipple After 
Nursing Swab Nursing Nursing | Swab Nursing 
Milk 1 Milk 2 Milk 1 Milk 2 
1 Cocci only | Staphylococci Cocci only Cocei only | Staphylococci Cocci only 
good growth only scanty fair growth | only scanty 
growth | growth 
2 Cocci only | Staphylococci Coeci only | Cocci only | Staphylococci Oocci only 
good growth | good growth scanty | fair growth only scanty 
B. subtilis growth growth 
rare colony | 
3 Cocei only Staphylococci Cocci only | Coce' only »,\Staphylococei Coeci only 
good growth __ Bifidus-like scanty | fair growth only scanty 
| organism* growth growth 
4 Coeci fair Cocci only Cocci only Coeci only Cocci only Cocci only 
growth scanty | fair growth scanty 
Bifidus-like | growth growth 
organism+t | 
rarecolony | 
5 Coeci good Coceci only Omitted No organisms No growth Omitted 
growth | of definite 
Bifidus-like | | morphology | 
organism{ | | } | 
good growth | 
6 Cocei Cocci Omitted No organisms Cocci only Omitted 
Bifidus-like Bifidus-like | of definite 
organism§ organismg | morphology 
good growth 











* Isolated from aerobic lactose litmus agar plates. Subcultures grew poorly and soon 
died out but finding this organism gave impetus to the work and the last three specimens 
were examined even more carefully. 

+ Isolated from aerobic dextrose agar slant, after 24 hours’ incubation. Rather attenu- 


ated and died out after several generations. 

t Isolated from aerobic dextrose agar slant after 48 hours’ incubation. Subcultures 
showed good growth and were kept for future study. 

§ Isolated from aeroBie lactose litmus agar plates after three days’ incubation. Also 
—- — dextrose agar slant after four days’ incubation. Good subcultures kept for 
uture study. 


CONCLUSIONS ° 

Bacteriology of Normal Breast Milk Stools —1. Direct smears from 
normal breast fed babies present a practically constant picture which is 
characterized by an almost complete dominance of the bifidus group. 
In this picture cocci and gram-negative organisms are indistinguishable 
or are present in very small numbers. This proportion of bacterial 
types may be changed by abnormal physiologic conditions. 

2. A baby who has been on cow’s milk formula for several days, 
although originally breast fed, may show, bacteriologically, the effects 
of this diet for as long as four weeks even after the continuous inges- 
tion of breast milk. This is indicated in the direct smears from the 
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feces by a larger number of cocci and gram-negative bacilli than is 
typically characteristic of a normal breast milk stool. 

3. If a cow’s milk formula is used before the third day after birth 
and breast milk used thereafter the establishment of fecal types of 
bacteria follows the course of a normal nursling very closely. 

4. From the study of anaerobic cultures it has been found that 
B. bifidus is also the dominant living type of organism in the feces of 
normal breast fed babies. 

5. The proportion of types represented in the direct smears is 
closely paralleled by the proportion of types growing on anaerobic 
cultures. 

6. Aerobic cultures from the feces of normal nurslings typically 
show a predominance of the colon-aerogenes groups. This may be 
lessened by abnormal physiologic conditions. 

7. While the study of the fecal flora of infants by anaerobic culture 
seems to be of great importance, aerobic cultures should always be used 
as a check to determine the presence of aerobic pathogens or adven- 
titious bacteria. ; 

Bacteriology of Breast Milk—1. The results obtained from the 
study of drawn breast milk used for supplementary bottle feedings are 
inconclusive since no definite relationship could be established between 
the types of fecal bacteria and the bacteria isolated from the milk. 
This was made more difficult because the babies had not had a 
monotonous diet which could be used as a check and because the 
majority of the organisms isolated from the milk were staphylococci 
and B. coli which may be isolated from any normal stool. This study 
did emphasize the fact that even a slight amount of handling may 
introduce certain types of bacteria into a bottle fed baby’s feedings 
which a breast fed baby would not ordinarily ingest. 

2. That a typical monotonous fecal flora follows the continuous 
ingestion of breast milk has been shown in the ré&ults obtained from 
the study of the stools of normal breast fed babies. 

3. From the examination of the breast milk from the mothers here 
in the hospital it would seem that staphylococci may be ingested in all 
cases and that a “lactic acid” bacillus typical of B. bifidus may be fre- 
quently present in the milk as it comes from the breast. 

4. An important question arises as to the identity of the “bifidus- 
like” bacillus which has been isolated from the breast milk and from the 
skin around the nipple. We do not hesitate to call this organism 
B. bifidus. 

5. It is our belief that the bifidus organisms which are present in 
or on the mother’s nipple are an important source of the bifidus organ- 
isms found in the nursling’s intestines. 





CLINICAL DEPARTMENT 


A CASE OF ALKAPTONURIA IN AN INFANT * 


J. B. BILDERBACK, M.D. 


PORTLAND, OREGON 


REPORT OF CASE 


History—June 10, 1921, a child was brought to me from one of the small 
towns of Oregon. The family history was negative. The child weighed 
9 pounds at birth, and was breast-fed until 13 months of age. When examined, 
his age was 15 months; his weight 25 pounds. The child had had an uneventful 
infancy, and was a fine, happy, contented baby. 

Examination—The mother had noticed as soon as she had the care of the 
child following birth, that the diapers were stained dark brown by the urine. 
The skin of the diaper area was somewhat excoriated and stained brown. 
With this exception the physical examination was negative. 

Urine—A freshly voided specimen of urine was clear, amber colored and 
neutral in reaction. It contained no albumin or formed elements. It reduced 
Fehling’s solution, but did not ferment. After standing a few minutes, the 
urine turned a dark brown color, and later became black. 


When I was in the Great Ormond Street Hospital in 1908, Dr. 
Garrod demonstrated a similar case. After having seen a case of alkap- 
tonuria there was no difficulty in recognizing the condition. 

Alkaptonuria is the outward sign of a very rare anomaly of 
metabolism which is almost always congenital, and persists through 
life without any serious detriment to health. The peculiar properties 
of the urine are due to the excretion in it of an aromatic acid— 
hemogentisic or hydroquinone-acetic acid—a product of the katabolism 
of tyrosin and phenylalanin. It is, in all probability, a product of 
normal metabolism which in normal individuals undergoes further 
change. 

Alkapton urine seldom exhibits any abnormality of tint when 
passed, but darkens quickly on exposure to air, changing, in time, to 
brown and to black, resembling closely the changes seen in melanuric 
urines. However, the two conditions are distinguished readily by 
means of simple tests. When a dilute solution of ferric chlorid is 
added to alkapton urine, a deep blue color appears for a moment, and 
reappears after subsequent addition of the reagent, until oxidation of 
the homogentisic acid is completed. Unless the reagent is very dilute, 
oxidation occurs too rapidly, and the blue color is missed. The addi- 
tion of an alkali causes very rapid darkening, with absorption of 
oxygen, and heat increases the rate of blackening. 

As homogentisic acid is a powerful reducing agent, alkapton urine 
gives some of the reactions of glycosuria. Fehling’s solution is reduced 
sieneneeaeaias . 


* Received for publication, Nov. 5, 1921. 
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freely with the aid of heat, but the blackening effect of the alkaline 
reagent gives a peculiar appearance to the reaction. No black pre- 
cipitate is obtained with Nylander’s reagent, but the alkali therein 
causes conspicuous darkening. Alkapton urine does not undergo sac- 
charin fermentation, nor does it rotate the plane of polarized light. 
An ammoniacal solution of silver nitrate is reduced rapidly even in the 
cold, a reaction which is made use of for the quantitative estimation 
of homogentisic acid. 

The ingenuous theory has been advanced that alkaptonuria is the 
result of a chemical sport or alternative mode of metabolism. On a 
vegetable diet these subjects excrete less alkaptonic acids than on a 
meat diet. It is because alkaptonuria is so rare, only forty-five cases 
being reported up to 1920, rather than because its recognition presents 
any special difficulty, that it frequently is not recognized. Alkaptonic 
urine stains linen a dark brown color and often the condition is first 
discovered in this way. 

Alkaptonuria is commoner in males than in females. Several cases 
are recorded in which the urine manifested all the characteristics of 
alkaptonuria on the day after the child was born; that is, as seon as 
any proteins reached the intestines, allowance being made for the 
oxidizing power of the tissues to destroy a certain amount of the 
homogentisic acid that is first formed. The first case of alkaptonuria 
in which homogentisic acid was found in the urine was that of a man 
68 years of age, who had been alkaptonuric all his life (Baumann and 
Kraske). The sister of this man was 60 years of age when her case 
was investigated by Embden, and she also had been alkaptonuric from 
birth. 

The cause of the abnormal color of alkapton urine was first investi- 
gated by Boedeker in 1859, who found in it a substance which had 
strong reducing powers and which darkened on exposure to air, espe- 
cially after the addition of an alkali. To this substance he gave the 
name alkapton. 

Alkaptonuria is almost always congenital and constant, though 
occasionally it develops after an illness. It occurs in families though 
not transmitted from parent to child, affecting several children of the 
same parents. Garrod quotes evidence to show that the children of 
first cousins are especially liable to alkaptonuria. In thirty-two known 
instances which were presumably congenital, nineteen occurred in 
seven families. One family contained four alkaptonurics, three others 
three, and the remaining three, two each. 

It is never observed in mild form. If there is any homogentisic 
acid present in the urine, it is there in large amounts, from 4 to 5 gm. 
being excreted daily. When the error in metabolism is present at all, it 
is complete. 
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PROGRESS IN PEDIATRICS 


REVIEW OF THE LITERATURE ON RESPIRATORY 
DISEASES FROM JANUARY, 1920, TO JUNE, 1921* 


PHILIP MOEN STIMSON, M.D. 
NEW YORK CITY 


INTRODUCTORY 


Bacteriology of Normal Throats ——Bloomfield ' found by examina- 
tions of cultures made from a number of throat swabs from each of 
several healthy people that the organisms present, as revealed by this 
method, fell into two groups: (a) the true normal flora including non- 
hemolytic streptococci and gram-negative cocci, and (b) pathogenic or 
nonpathogenic organisms which are accidentally introduced and are 
present usually only a short time in a given individual. He felt that 
a true picture of the normal flora of the healthy throat was obtained 
only by making repeated cultures from the same individual. 

Moss, Guthrie, and Marshall,? in a study of the experimental inocu- 
lation of healthy human throats with avirulent diphtheria bacilli, con- 
cluded that these organisms retain their characteristics despite long 
residence in the human throat or transfer from one human being to 
another, and further that they are devoid of pathogenic importance 
for man. Accordingly, they stated that the carrier of avirulent 
diphtheria bacilli does not constitute a menace to the health of the 
community. ’ 

Otteraaen * found that hemolytic streptococci are frequent inhabi- 
tants of the throats of normal individuals as well as of persons suffering 
from acute infectious diseases. However, these streptococci are not 
virulent so far as indicated by the results of animal inoculation and 
phagocytosis experiments. 


* Received for publication Dec. 22, 1921. 

* From the Department of Pediatrics of Cornell University Medical College. 

* This review was originally undertaken by Dr. Louis C. Schroeder, but 
after reviewing more than fifty articles, he was forced by pressure of other 
work to relinquish this study. He very generously contributed his notes to 
me for which I make grateful acknowledgment. 

1. Bloomfield, A. L.: The Significance of the Bacteria Found in the Throats 
of Healthy People, Johns Hopkins Hosp. Bull. 32:33 (Feb.) 1921. 

2. Moss, W. L.; Guthrie, C. G., and Marshall, B. C.: Experimental Inocula- 
tion of Human Throats with Avirulent Diphtheria Bacilli, Johns Hopkins Hosp. 
Bull. 32:37 (Feb.) 1921. 

3. Otteraaen, A.: Hemolytic Streptococci in the Throat in Certain Acute 
Infectious Diseases, J. Infect. Dis. 26:23 (Jan.) 1920. 
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In another article, Bloomfield * showed that influenza bacilli quickly 
disappear from the normal mucous membranes of the mouth, nose and 
pharynx, after introduction of a pure culture on the tongue, on the nasal 
septum behind the vestibule, or into the nasopharynx. He suggested 
that the presence of the Pfeiffer bacillus in so-called healthy people 
may result from the persistence of a chronic focus in a sinus or in a 
bronchus, or from contact with an acutely infected person. With 
this view, Wollstein and Spence ® heartily agreed. 





Incidence of Respiratory Disease——Zahorsky * noted that in his 
private practice the greatest actual number of cases of acute respiratory 
diseases sufficient to have the attention of a doctor occurred in infancy, 
with a decline in number each year to from 4 to 6 when there was a 
definite increase in the incidence, the time corresponding to the begin- 
ning of school life. After this period, the number of cases fell off 
rapidly. His figures, however, may, perhaps, be influenced by the nature 
of his practice which may be largely one of infants, so that he would 
be less apt to see respiratory disease in older children, even as he is 


















quite unlikely to see it in adults. 





















COLDS ACUTE RESPIRATORY DISEASE IN GENERAL 
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Floyd? divided “common colds” roughly into the following clinical 
types: (a) acute rhinitis; (b) acute pharyngitis, followed by rhinitis 
and laryngitis; (c) acute laryngitis, followed by tracheitis, bronchitis 
and pneumonia; (d) acute tracheitis, followed by bronchitis and 
laryngitis. 

The acute rhinitis is characterized by sudden swelling of the nasal 
mucous membrane with a watery discharge, fullness in the head, and 
general malaise. The organism commonly found in the secretion 
belongs to the staphylococcus group, and somewhat less frequently 
the hemolytic streptococcus has appeared. 

The acute pharyngitis is characterized by redness and swelling of 
the fauces and of the posterior wall of the pharynx, pain on swallowing, 
dry cough and fever. The infection may extend into the nose or 
larynx. Almost invariably the initial infection is produced by a mem- 
ber of the streptococcus group. 

The types of cold beginning with laryngitis or tracheitis and fol- 
lowed by a rapid extension over the respiratory tract are closely related, 



















4. Bloomfield, A. L.: Fate of Influenza Bacilli Introduced into Upper Air 
Passages, Johns Hopkins Hosp. Bull. 31:85 (March) 1920. 

5. Wollstein, M., and Spence, R. C.: The Bacillus of Pfeiffer in Inflammations 
of the Respiratory Tract in Children, Am. J. Dis. Child. 19:459 (June) 1920. 

6. Zahorsky, J.: The Resistance to Acute Disease of .the Respiratory Tract 
in Children, Am. J. Dis. Child, 21:183 (Feb.) 1921. 

7. Floyd, C.: The Common Cold in Relation to Certain Microorganisms 
and Its Treatment with Bacterial Vaccines, Boston M. & S. J. 182:389, (April 
15) 1920. 
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and are generally caused by the same microorganism. Aside from the 
local symptoms, the type is accompanied by considerable muscular 
pain, and the term “grippe” is commonly applied to it. The pneumo- 
coccus of Group IV, or occasionally of Groups I or II, is predominant. 
Occasionally, however, the hemolytic streptococcus has been the original 
invader. The early fall and winter colds are generally of the first 
types; the early and late spring colds are of the last two types. 

Bloomfield * defined the uncomplicated cold as “ta mild disease mani- 
festing itself by a constitutional reaction and by hyperemic phenomena 
of the upper air passages without local suppurative complications. The 
duration is brief and there is a tendency to leukopenia.” On clinical 
grounds, he advanced the view that the common cold is an infectious 
disease analogous to influenza, featured by the frequent development 
of complications in the upper air passages, such as sinus infections, 
tracheitis and otitis. A review of the literature furnished him no con- 
vineing evidence that any known organism is the primary cause of the 
cold. The cultural studies in this report failed to show in uncompli- 
cated cases any variation in the flora which enabled one to select any 
organism or group of organisms as the cause of colds. On the other 
hand, where clinical complications occurred, pathogenic organisms were 
definitely associated with them. He felt, therefore, that the primary 
cause of colds is probably an organism as yet unknown, and certainly 
not one of the usual pathogens, such as streptococci, pneumococci, B. 
influenzae, or staphylococci. But the primary cold, whatever its final 
cause, alters the mucous membranes in such a way as to allow secondary 
bacterial invasion and consequent frequent development of local compli- 
cations. The cultures clearly indicated that such complications are due 
to a variety of bacteria, such as those just mentioned. 

Wollstein and Spence * noted that the influenza bacillus was not an 
inhabitant of the normal respiratory tract, but that at a time when an 
epidemic of influenza prevailed, it was present in more than 50 per 
cent. of all cases of inflammations of any part of the respiratory tract. 
At such times, this bacillus was found very commonly present in the 
sputum in cases of common colds with or without bronchitis, though 
these. cases may be unaccompanied by general or systemic symptoms 
and have no relation to influenza. . 

After an elaborate study, Mudd, Grant, and Goldman ® recognized 
the following causes of acute inflammations of the pharynx, tonsils, 
and nose: 

1. The filtrable virus of Kruse and Foster, inducing apparently 
a clinical entity, a type of acute coryza. According to the experiments 


8. Bloomfield, A. L.: Variations in the Bacterial Flora of the Upper Air 
Passages During the Course of Common Colds, Johns Hopkins Hosp. Bull. 
32:12 (April) 1921. 

9. Mudd, S.; Grant, S. B., and Goldman, A.: The Etiology of Acute 
Inflammations of the Nose, Pharynx and, Tonsils, J. Lab. & Clin. M. 6:175 
(Jan.), 253 (Feb.), 322 (March) 1921. 
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of its discoverers, this is of relatively high virulence, and may cause 
infection practically independently of the action of exciting factors. 

2. Various bacteria, including the pneumococcus, streptococci, B. 
rhinitis, B. diphtheriae, Friedlander’s bacillus, B. influenzae, and 
probably also M. catarrhalis, B. septus, M. paratetragenus, Staphylo- 
coccus aureus, and possibly others, seem to be capable of inducing 
infection of variable extent, duration and symptomatology. 

3. Protein sensitization, the basis of vasomotor rhinitis and of 
true bronchial asthma, the underlying cause also of a relatively infre- 
quent subgroup of acute recurrent “colds.” 

4. Various systemic diseases, drugs, mechanical and chemical irri- 
tants, chronic nasal affections and reflex neuroses. 

These authors believe that one factor by which resistance to bac- 
terial infection may be lowered is excessive chilling, probably not by 
lowering the body temperature but through causing a vasoconstriction 
and local ischemia in the mucous membranes of the nasopharynx. 

Paunz *° commented on the frequent discovery in child cadavers of 
inflammatory and suppurative processes in the sinuses communicating 
with the nose. In older children an acute infectious disease is generally 
responsible for the sinusitis but in infants even coryza or tonsillitis 
may develop this complication.. In six of his eleven cases, the sinusitis 
followed coryza, including one 6 weeks old infant. 

Prophylaxis.—Preventive measures against acute respiratory dis- 
eases require the intelligent cooperation of every individual in a com- 
munity, according to Overton.’ The attitude of each person must be 
to report sickness rather than to conceal it, to suspect suspicious signs 
rather than to ignore them, to impose some degree of self isolation 
rather than to mingle closely with others, and to observe personal 
hygiene rather than to assert an excessive degrée of personal liberty 
and independence. The preventive measures against acute respiratory 
diseases are the same as those against other communicable diseases and 
include the discovery of the cases in their early stages, their isolation 
to some degree and the careful and strict disposal of the excretions of 
their noses and mouths. 

Sobel ?? especially urged keeping young children well away from 
others with respiratory infections, and considered the home the place 
where most emphasis was needed on this subject. He stressed the 
nroper care of the young children to increase their resistance to such 
infections, and noted that wet and cold both lower this resistance 


markedly. He urged the proper treatment of mild infections, such as 





10. Paunz, M.: Complications of Sinusitis in Children, Jahrb. f. Kinderh., 
93:313, 1920; Abstr. J. A. M. A. 76:147 (Jan. 8) 1921. 

11. Overton, F.: Some Epidemiological Points Regarding Acute Respiratory 
Disease, Am, J. Pub. Health 10:431 (May) 1920. 

12. Sobel, J.: The Prevention of Respiratory Diseases in Infancy and Early 
Childhood, Med. Rec. 97:817 (May 15) 1920. 
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colds and bronchitis, to prevent the more severe infections such as 
pneumonia. 

Evidence as to the desirability of keeping children and others with 
colds away from schools, “movies,” and other crowded places is found 
in the bacteriologic study made by Huddleson and Hull ** on the air 
of an amusement hall. During the height of an epidemic of bad colds, 
the air of the amusement hall filled with soldiers was so badly con- 
taminated that an average of eighty-two organisms fell on blood agar 
plates exposed only one minute, while eight days later, after the epi- 
demic had subsided, an average of only sixteen colonies developed on 
the plates exposed under the same conditions but for a period of ten 
minutes. In picking colonies indiscriminately from the incubated 
plates used when the epidemic was at its height, four pneumococci of 
type 1V were found as well as many hemolytic and nonhemolytic 
streptococci, numerous staphylococci, and gram-negative and gram- 
positive diplococci. In contrast to this, the types found on the plates 
used when the epidemic had subsided, were chiefly molds and staphylo- 
cocci, no pneumococci being found. Sixteen per cent. of the total 
number were streptococci which showed partial but not complete 
hemolysis (Alpha-type). 

Lynch ** argued for boiling dishes, table silver, mess-kits, and the 
like to prevent the spread of respiratory diseases, especially in connec- 
tion with community eating such as army camps, restaurants, etc., and 
in homes where one case of respiratory disease exists. His work was 
based on field and laboratory study of many army units of which some 
boiled their mess-kits and some did not. 

Kellogg and MacMillan’s * experiments showed quite definitely that 
face masks have a very limited value in checking epidemics of respira- 
tory diseases. Some of their conclusions have been reached by other 
authors but few have done as carefully controlled experiments. Their 
final conclusion is that masks have not been demonstrated to have a 
degree of efficiency that would warrant their compulsory application 
for the checking of epidemics. 

A great deal of work has been done by a number of groups of 
workers in the study of the prophylactic use of various vaccines against 
colds, influenza and other acute respiratory infections, and a review 
of much of the work will be found under the heading of influenza. 
Park,’® in reviewing the results of the studies of his co-workers, noted 


13. Huddleson, I. F., and Hull, T. G.: Bacteria of the Air in an Amusement 
Hall, Am. J. Pub. Health 10:583 (July) 1920. 

14. Lynch, C.: Prevention of Respiratory Diseases, Med. Rec. 98:799 (Nov. 
13) 1920. 

15. Kellogg, W. H., and MacMillan, G.: An Experimental Study of the 
Efficacy of Gauze Face Masks, Am. J. Pub. Health 10:34 (Jan.) 1920. 
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that the percentage of colds was as great among the vaccinated as 
among the unvaccinated, and similar results were obtained by other 
investigators. On the other hand, Floyd* stated that “the production 
of an active immunity through the use of appropriate bacterial vaccines 
promises to be of value prophylactically in the control of infections 
of the upper respiratory tract.” 

Treatment.—In an article on the treatment of “colds” and “grippe,” 
Fantus ** recognized chilling as an exciting factor, and therefore did not 
favor sweating, as a rule, unless great care is taken to avoid damp 
clothing with subsequent chilling. While “hardening” should be used 
in prophylaxis, “coddling” is the rule of safety for catarrhal fevers, 
and he urged stay in bed for three days after the return of normal 
temperature, and complete stay in bed during the period of fever. 

With the possible exception of alkalies, he considered the use of 
medicines merely symptomatic. Expectoration should be helped by 
saline expectorants and by fluid. He advocated sodium citrate, from 
1 to 2 gm. in lemonade or orangeade every two hours. 

McGuigan ** noted that menthol and peppermint lessen the surface 
viscosity of the mucous exudates in catarrhal conditions and act 
similarly on the membranes producing the exudates, thereby relieving 
the obstruction of nasal breathing in “colds.” For this effect the menthol 
must be in solution or in a condition in which volatility can act. He 
noted also that similarly the viscosity of a liquid is increased about 
2 per cent. for each degree the temperature is lowered. So where the 
expulsion of mucus is desired, warm moist respired air will greatly aid 
the expulsion, while cold air will increase the difficulty. 


INFLUENZA 

A great deal of work has been done in various parts of the country 
by groups of investigators on the pathogenesis of epidemic influenza. 
In stating the purpose of the studies of their own group of workers, 
Park, Williams and Krumwiede ** defined the problems which attracted 
the attention of most of the investigators. These problems were four 
in number: 

1. A study of the microorganisms of the upper respiratory tract 
in “health,” in “common colds” and in “influenza.” This investigation 
should include the diligent search for an epidemic microbal strain in 
influenza cases. Both filtrable and unfiltrable microbes were to be 
considered. 

2. A continuation of the studies of hemoglobinophilic bacilli (group 
of the influenza bacillus), for the purpose of establishing the relation- 
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ship of the influenza bacillus to both pandemic and sporadic cases of 
influenza. 

3. A study of the permanence of type characteristics of influenza 
bacilli in persons after recovery from respiratory infections. It was 
considered of the utmost importance to establish as accurately as 
possible the stability of types. 

4. A study of the incidence of common colds, influenza, and pneu- 
monia, following the controlled use of a vaccine made up of different 
types of bacilli claimed to be the cause of acute respiratory diseases. 

Park summarized the results of the studies that were made by him- 
self and his associates. Of the different groups of microorganisms 
isolated by their procedure, all had the peculiarity that each group 
was an assemblage of many types. This was equally true for the 
pneumococcus, the influenza bacillus, the green-producing strepto- 
coccus, and the hemolytic streptococcus. They “obtained no evidence 
of the existence of a common filtrable organism.” 

In a study of case incidence alone, they found that some groups 
may be ruled out as being implicated in the epidemic ; such as staphylo- 
cocci, gram-negative cocci, and hemolytic streptococci. They thought 
more work could be done on pneumococci, green streptococci, indif- 
ferent streptococci, and some of the minority groups with a high case 
incidence. 

Coca and Kelley *® noted that investigators had various opinions 
as to the bacteriologic causation of epidemic influenza. 


1. There are those who think that the influenza bacillus of Pfeiffer 
is the cause of the disease. 

2. Others believe that influenza is caused by a filtrable virus. 

3. Some found a “gram-positive streptgcoccus” or a diplococcus. 


Influenza Bacillus —The influenza bacillus of Pfeiffer has been the 
subject of much investigation. During the first quarter of 1920, the 
period of the latest epidemic of influenza in New York City, Wollstein 
and Spence ® studied 1,000 sputum cultures, 294 of which were from 
adults, nurses and doctors, the rest from children who were hospital 
patients or dispensary cases. They found the influenza bacillus in 85 
per cent. of all the cases of rhinitis and bronchitis that were severe 
enough to produce systemic reactions, and in 53 per cent. of the cases 
of ordinary colds, but in only 11 per cent. of their controls. They con- 
cluded that the bacillus of Pfeiffer is not specific to influenza in that it 
is present in from 50 to 80 per cent. of cases of mild respiratory infec- 
tions clinically not related to influenza. It seemed to grow on any 
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portion of the respiratory tract which was congested, but proof that it 
was ever the primary cause of this congestion was lacking. That the 
local and general symptoms may be influenced by its presence, however, 
they believe to be true. 

Blake and Cecil *° found that in monkeys the influenza bacillus 
can act as a primary incitant of respiratory infection without the 
assistance of a preceding or concomitant contributing cause. By intra- 
tracheal injection of this organism, they produced in normal monkeys 
an acute infection of the upper respiratory tract, complicated by acute 
sinusitis, tracheobronchitis, hemorrhagic edema of the lungs, broncheo- 
litis and bronchopneumonia, in fact, a disease apparently essentially 
identical with influenza with respect to its clinical course, symptoms 
and complications. They felt that the etiologic relationship of the 
influenza bacillus to acute sinusitis, tracheobronchitis, bronchiolitis and 
bronchopneumonia was established, and also that it was reasonable to 
infer from the results of their experiments that this microorganism 
was the specific cause of influenza. However, they did not feel that this 
last cdnclusion was entirely permissible since it is impossible to 
determine whether the respiratory disease produced in monkeys with 
the influenza bacillus is identical with influenza or merely similar to it. 

Rosenow *' admitted the possibility that the influenza bacillus may 
play a role in the production of symptoms and lesions in influenza, 
citing this work of Blake and Cecil and believing they were enabled 
to produce in monkeys influenza-like symptoms and lesions by means 
of influenza bacilli which had undergone changes and acquired high 
virulence through repeated monkey passages. 

Cecil and Steffen ** found that virulent influenza bacilli, when 
injected into the nose and throat of healthy volunteers, may excite in 
them an acute respiratory disease similar in many respects to influenza 
but falling short of the typical clinical picture. In such cases influenza 
bacilli, biologically identical with those inoculated, may be recovered 
from the discharges as long as symptoms persist and often for some 
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time thereafter. This they thought was in sharp contrast to the work 
of Bloomfield who found that strains of this bacillus isolated from 
healthy mouths disappeared rapidly after injection into the healthy 
nose and throat. 

Filtrates of influenza bacillus cultures when similarly injected into 
two healthy volunteers produced neither local nor constitutional reac- 
tion. On the other hand, they found that the inoculation of healthy 
volunteers with virulent hemolytic streptococci may in some cases 
induce an acute follicular tonsillitis with fever and leukocytosis. But 
a virulent pneumococcus of Type IV was injected into the nose and 
throat of two healthy volunteers with impunity. Accordingly, they 
conclude that it is possible the pneumococci and certain others of the 
bacteria that are associated with coryza and sore throats, invade the 
tissue only after some depression in the local and general resistance 
of the host. The capacity of all these bacteria to act as secondary 
invaders cannot be questioned, but the experiments reported in this 
paper indicate that virulent influenza bacilli posses a peculiar power 
of attacking healthy mucous membrane and of exciting a respiratory 
infection quite similar in some of its clinical manifestations to spon- 
taneous influenza. 

After reporting a case of infection following accidental inoculation 
with the Pfeiffer bacillus, Park and Cooper ** concluded that freshly 
isolated Pfeiffer bacilli are capable of causing infection when trans- 
ferred in great numbers to susceptible mucous membranes. Strains 
recovered from infected persons at varying intervals after the acci- 
dental inoculation revealed agglutinative characteristics identical with 
those of the strains which had caused the infection. The varying 
periods cover the time from shortly after infection to convalescence. 
This they considered strong evidence that a strain responsible for an 
infection would reveal identical characteristics during infection and 
convalescence in the epidemic cases due to its invasion. However, if 
the epidemic of influenza was due to the Pfeiffer bacillus, they would 
expect the dominant strains to have similar type characteristics. The 
fact that just the opposite condition exists they consider strong proof 
against the primary etiologic importance of the Pfeiffer bacillus in 
epidemic influenza. 

After a study of complement fixation in influenza with Bacillus 
influenzae antigens, Cooke ** found that complement fixation antibodies 
can be demonstrated in the serum of a considerable number of older 
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children and adults convalescent from influenza, by the use of such 
antigens, but that these antibodies are much less constantly found in 
children from 1 to 5 years of age. With the serums tested, however, 
he could detect no definite antigenic relationship between the sixteen 
strains of the influenza bacillus. He thought that his results indicate 
that the bacillus of Pfeiffer is pathogenic and infects many, if not all, 
patients with influenza. He felt, however, that the complement 
fixation test could not furnish sufficient evidence to justify the con- 
clusion that this microorganism is the sole etiologic agent in influenza. 


Coca and Kelley '® repeated Park’s argument that the most char- 
acteristic feature of influenza, namely, its pandemic occurrence, which 
distinguishes it from all other infectious diseases, requires the assump- 
tion of a single etiologic factor in its causation. For this it is not 
sufficient in order to prove the casual relationship of Pfeiffer’s bacillus 
to influenza that an obligative hemophilic pathogenic bacillus be found 
in all or nearly all cases of influenza. It is necessary in addition to 
show with the aid of reliable biologic reactions such as that of agglu- 
tination that the cultures obtained from influenza patients that are 
known not to have been in contact with one another, are identical. Coca 
and Kelley went on to report that confirming previous work of Valentine 
and Cooper, a study of eighteen cultures of the bacillus of Pfeiffer 
isolated from cases of influenza in different localities and at different 
times, revealed identities in the cultures only when a probability of 
personal contact existed. From this they decided that on the basis 
of Park’s argument these findings admit of only one conclusion with 
regard to Pfeiffer’s bacillus, namely, that microorganism is not the 
cause of the disease. 

Rosenow ** and his co-workers believed that many epidemics of 
typical influenza occur that are not due to the influenza bacillus, since 
this microorganism was found in their studies only occasionally in 
comparison to certain other organisms. And whereas after the intra- 
tracheal injection of influenza sputum or lung exudate, he noted *° 
the invasion of certain other organisms, invasion by the influenza 
bacillus did not occur in a single experiment. 

Utheim 27 found that during uncomplicated influenza, the body 
does not always form antibodies against its own infecting strain 
of the influenza bacillus. Of thirty strains isolated from patients with 
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influenza, éleven, or 36 per cent., gave agglutination with the patient’s 
serum. Seven of these instances occurred in cases of uncomplicated 
influenza and four in cases of influenzal pneumonia. Of the remaining 
nineteen negative cases, ten were cases of pneumonia. Of the thirty 
strains, only one was agglutinated by heterologous serum. 

Small and Dickson ** concluded that the hemophilic microorganisms 
(B. influenze) can be grouped by immunologic methods, and they 
demonstrated four groups into two of which 70 per cent. of the 
organisms studied fell. 

After an elaborate study of agglutination and absorption tests on 
thirty-six strains of influenza bacilli with twenty-seven immune serums, 
Bell *® concluded that the influenza bacillus represents a heterogenous 
group of organisms, though identical strains do occur. The morphology 
alone was unreliable as a means of dividing this group of organisms 
into subgroups. He found that a person may carry in the throat three 
different strains of this organism at the same time. By his serum test 
methods, he could make no differentiation between the organisms 
isolated from normal healthy throats within two months preceding the 
epidemic and those isolated from the throats of influenza patients. ° 

Povitsky and Denny * also studied the grouping of influenza bacilli 
and found that in most cases, the organisms obtained from a number 
of colonies fished in a given case proved to be of one type, or at least, 
one type greatly predominated. Ina minority of instances, the colonies 
from the same case were not of the same type, as proved by agglutina- 
tion absorption tests using homologous and heterologous serums. 
However, in carriers, or when the infection was mild, more than one 
type of the influenza bacillus was apt to be found in the same case. 
On the other hand, in several convalescent carriers, tests were made 
during periods of from three weeks to three months, resulting in the 
finding of the original type of the influenza bacillus in all but one 
case, and in another case tests made a year apart proved the original 
type still present. 

So, according to Wade and Manalang,** the problem of the causative 
agent of influenza and especially that of the importance of the Pfeiffer 
bacillus, until recently generally believed to be the infecting organism 
in this disease, seems still far from solution. They referred to many 
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investigators who have cultured minute filtrable organisms and stated 
that if influenza is a virus disease, as now seems likely, it may be that 
the influenza bacillus has no primary relation to it. However, this 
cannot yet be asserted as a fact, for gradually the possibility is gaining 
recognition that familiar organisms of supposedly fixed morphology 
may assume a filtrable stage. Their observations then went on to show 
that the Pfeiffer organism is unstable and the familiar bacillus is but 
a simple form of an organism capable of complex development. 

A Filtrable Virus—In May, 1920, Olitsky and Gates ** made a 
preliminary report of the finding of a filtrable substance in the pharyn- 
geal secretions in the early hours of uncomplicated epidemic influenza, 
which substance induced a clinical and pathologic condition in rabbits 
similar to influenza in man. They believed they were dealing with the 
actual transmission of a multiplying agent rather than with a passive 
transference of any original active substance. 


The manner in which the bacteria of ordinary species, such as the pneumo- 
coccus, the Pfeiffer bacillus, Streptococcus viridans, and others are encountered 
during the course of the transmission experiments and during the experimental 
reproduction described justifies the opinion that these microorganisms are 
secondary in effect. The essential effects are produced by a substance wholly 
unrelated to these bacteria. 


Following the above report, Olitsky and Gates ** published a series 
of articles further describing their investigations. In the first one, they 
cited the criteria used in the selection of their cases of pure influenza as 


abrupt onset with chilliness, fever, prostration, headache, and muscular pains 
especially in the back and limbs. Among the early symptoms were flush and 
suffusion of the face, injection of the conjunctivae, soreness of the throat, 
and harsh unproductive cough. In the early stages, no physical signs were 
detected in the chest; gastro-intestinal symptoms were inconspicuous, and dis- 
turbances referable to other internal organs were not complained of or detected 
by physical examination. These symptoms, although striking, were rarely such 
as could be measured accurately. However, there was one sign that had a 
uantitative value, namely the leukocytic picture. Uncomplicated influenza 
dows a pronounced leukopenia affecting the absolute number of mononuclear 
cells, chiefly the lymphocytic variety. This is persistent and even resists at 
times secondary infectious processes, eg., pneumonia, in which leukocytosis is 
the rule. . . . The symptoms and effects endured for from one to three 
days, when convalescence initiated by a lytic fall of temperature set in, and 
recovery promptly followed. 
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At this point it is interesting to note that Rosenow * concluded after 
a study of blood counts in men and in animals that the leukopenia 
in influenzal infection in man may be due to peculiar properties of 
the bacteria which are now generally regarded as secondary invaders, 
and not to an unknown virus. Moreover, according to his findings, 
a persistent marked leukopenia or an increasing leukopenia in influenza 
predisposes to influenzal pneumonia, and in the latter indicates a 
bad prognosis. 

To return to the work of Olitsky and Gates, they continued 
to say that with the aforementioned clinical picture as their guide of 
the pure influenza, they detected, by methods they described, an active 
substance in the nasopharyngeal washings of .five patients in early 
stages of epidemic influenza during 1918-1919, and in two more in 
1920. This active substance was not detected in twelve cases of the 
same disease in which the onset of obvious symptoms occurred more 
than thirty-six hours before washing of the nasopharynx was carried 
out, nor was it found in the secretions of fourteen individuals free from 
the syndrome of influenza either during the epidemics or the interval 
between them. They noted that the active agent as it exists in the 
nasopharyngeal secretions in man and in the lungs of rabbits injected 
with human secretions, passes through Berkefeld V and N candles. 
With this active agent, whether in filtered or unfiltered material, they 
induced in rabbits a clinical and pathologic condition affecting mainly 
the blood and pulmonary structures, which condition could be main- 
tained and carried through at least fifteen successive animals. The 
similarity that existed between the effects produced in rabbits in the 
blood (“changes in the absolute and differential white blood cell 
count’) and the lungs (“certain hemorrhagic, edematous and emphyse- 
matous changes’) and those occurring in man in epidemic influenza 
provided these authors with a basis for further investigation as to the 
inciting agent of epidemic influenza. 

Olitsky and Gates next announced * that using the anaerobic 
Smith-Noguchi technic, they had cultivated from the filtered naso- 
pharyngeal washings from early cases of uncomplicated epidemic 
influenza and from the lung tissues of experimental animals, a minute 
bacilloid body from 0.15 to 0.3 microns in length, of constant cultural 
characteristics and capable of indefinite propagation on artificial 
mediums. They stated that this organism grows only under strictly 
anaerobic conditions, passes Berkefeld V and N filters, and withstands 


34. Rosenow, E. C.: Studies in Influenza and Pneumonia: WI. The Leukocy- 
tic Reaction in Influenza and Influenzal Pneumonia, J. Infec. Dis. 26:492 
(June) 1920. 

35. Olitsky, P. K., and Gates, F. L.: Studies of the Nasopharyngeal Secre- 
tions from Influenzal Patients: Preliminary Report on Cultivation Experiments, 


J. A. M. A. 76:640 (March 5) 1921. 





: 
‘ 


274 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


the action of sterile 50 per cent. glycerol for a period of months. They 
gave it the name of Bacterium pneumosintes (from zvevpov, lung, and 
aivrns, injurer or devastator) since a striking feature of its effect in 
rabbits is to diminish the resistance of the lungs to the action of 
ordinary bacteria. This bacterium appeared to the authors to be 
identical with the active agent previously reported and to be the source 
of the reactions which occur in experimental animals, rabbits and 
guinea-pigs, as a result of the intratracheal injection of nasopharyngeal 
washings obtained during the early hours of uncomplicated epidemic 
influenza in man. They deferred decision, however, as to the precise 
relation which the species described bears to epidemic influenza in man, 
until further experience was obtained. 

In two previous papers, Olitsky and, Gates* stated that in no 
instance did death occur in. the experimental rabbits as a result of the 
uncomplicated effects of the influenzal agent alone. When death 
occurred in any of the inoculated animals, concurrent infection of the 
lungs by ordinary bacteria was present. In fact, their experiments 
showed that the lungs of animals infected with the Bacterium pneumo- 
sintes are less resistant than normal lungs to infection with ordinary 
bacteria, the pneumococcus Type IV, atypical Type 2 streptococci, and 
hemoglobinophilic bacilli, being most commonly met. They believed that 
a similarity exists between the conditions under which concurrent 
infections arose in the inoculated rabbits and those which seem to favor 
the occurrence of concurrent infections during epidemic influenza: in 
man. They further believed that their observations furnished additional 
proof of the identity of Bacterium pneumosintes and the active agent 
derived from the nasopharyngeal secretions of patients in the early 
hours of epidemic influenza. 

It is to be hoped that in future papers, Olitsky and Gates will give 
further information as to the identity and pathogenicity of their 
interesting bacterium. In the meanwhile, Loewe and Zeman ** have 
already reported the cultivation of a filterable organism from the 
nasopharyngeal washings in influenza, and they stated that their 
organism does not appear to differ from that recovered by Olitsky and 
Gates. M. W. Hall *? has reported that it is possible by the injection 
into the circulation of bacteriologically sterile filtrates of sputum from 
early cases of influenza to produce in animals lesions of a uniform type 
uncomplicated by the presence of demonstrable bacteria but quite 
comparable to the so-called primary lesions of influenza reported by 
many. He believed that his results seem to give support to the theory 
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of a filtrable agent as the primary cause of influenza. The active 
agent concerned is markedly resistant to heat, and probably is mainly 
intracellular in character, he thought. He further noted that, accord- 
ing to the early reports, the work of Olitsky and Gates in many ways 
parallels his, with apparently harmonious results. 

The theory that influenza is caused by a filterable virus has not been 
accepted without exception. Williams, Nevin and Gurley,** of Park’s 
associates, reported an unusually comprehensive procedure for collecting 
and handling material, and yet stated “the negative results obtained by 
our procedure for demonstrating filtrable microbes, we consider an 
indication that the positive results already reported do not bear as wide 
an application as their sponsors infer.” 

Branham and I. C. Hall ** reported that in attempting to cultivate 
filtrable viruses from the nasopharyngeal secretions in colds and 
influenza, no bodies were found in the cultures which could not also 
be found in those from normal persons, but they recognized that 
negative experiments limited to the attempted cultivation of a filtrable 
virus and including no attempts to reproduce the disease in animals, 
do not offer conclusive evidence that such a virus is not involved. Nor 
did they work on cases of influenza during the earliest stages of the 
disease. In a separate paper, I. C. Hall *® stated that the probability 
of obligate anaerobes developing in the respiratory tract seems slight 
in view of the excessive air supply, and that his findings indicate that 
such infections occurred, if at all, only infrequently in the cases of 
respiratory disease presented for examination during the winter and 
spring of 1920. 

Other Micro-Organisms in Influenza.—Tunnicliff *' noted that from 
influenza and its complications during the onset and at the height of the 
1918-1919 epidemic, various investigators had isolated peculiar green- 
producing cocci with the characteristics of both a pneumococcus and 
a streptococcus. These green-producing cocci are oftener lanceolate 
than round, generally possess a capsule, and produce large moist green 
colonies on blood-agar plates. She herself succeeded in isolating this 
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coccus from the edematous brain in influenzal broncho-pneumonia, 
usually in pure culture, but in no instance did she cultivate the Pfeiffer 
bacillus from the brain. From her serologic experiments she decided 
that these green-producing influenzal cocci form a group the members 
of which are closely related immunologically. 

Rosenow and his coworkers ** also studied this green-producing 
streptococcus, finding it in a large series of cases of influenza and 
influenzal pneumonia throughout four different epidemic waves, more 
constantly and in larger numbers than any other organisms associated 
with the disease. Rosenow noted?! that the virulency and mortality 
in animals increased for one or two successive intratracheal injections 
of this microrganism, and on further animal passage diminished. And 
after a study of the four epidemic waves as they occurred in Rochester, 
Minnesota, he found that a similar rise and fall in severity of symptoms, 
mortality and character of lung lesions occurred as the epidemic waves 
appeared and disappeared. Accordingly he thought that (1) the 
change in the type of the disease early and late in the epidemics, (2) 
the rise and fall in mortality rate in the same epidemic, and in the 
virulency of different epidemics, and (3) the lesser tendency to 
leukopenia late in epidemic waves, may all be due, in the main, to 
changes in virulency and other properties of the green-producing 
streptococcus isolated so constantly in influenzal infections. He further 
noted ** that whereas these peculiar green-producing streptococci are 
immunologically quite homogenous at the outset of an epidemic, the 
strains tend to become more heterogenous after cultivation on artificial 
mediums, and after repeated animal passages as well as late in influenza 
and influenzal pneumonia. 

Rosenow also studied the four main types of bacteria isolated in 
this disease as to their invasive powers following intratracheal injection 
of influenzal sputum. Invasion by the green-producing streptococcus 
group (including pneumococci), occurred in most instances even when 
not the predominating organism in the material injected. In some 
instances, invasion by hemolytic streptococci occurred, but usually 
only when they were present alone or in predominating numbers. 
Invasion by staphylococci occurred even more rarely and only when 
in predominating numbers; and invasion by the influenza bacillus 
following the injection of sputum and lung exudate did not occur in 
a single experiment. 

Recapitulating, Rosenow wrote,”® 


Through a painstaking study of the infecting powers of the streptococcus 
in influenza and influenzal pneumonia throughout several epidemic waves, it 


42. Rosenow, E. C.: Studies in Influenza and Pneumonia: X. The Immu- 
nologic Properties of the Green Producing Streptococci from Influenza, J. Infect. 
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has been possible to reproduce in animals by various methods of injection, but 
particularly by intratracheal injection, the picture of influenza as seen in man. 
The symptoms both of influenza and influenzal pneumonia have been grossly 
simulated in these animals as far as possible. Likewise the gross and micro- 
scopic changes which have come to be regarded as quite characteristic of 
influenzal infection have been reproduced. The same varied picture that often 
supervenes in the later stages of influenzal pneumonia in man such as leuko- 
cytosis as evidence of pleural involvement and pleural infection, becomes 
manifest and the varied pathologic picture in the lung of patients who died late 
has been noted in guinea-pigs injected intratracheally with these strains. The 
tendency to involvement of the female generative organs with a high mortality 
in pregnancy and a high incidence of abortion, of lesions of the heart, abscess 
in the rectus muscle, and interstitial emphysema, have been noted in the 
experimental animal quite as they occur in man. 


Cooper, Mishulow and Blanc ** studied the pneumococcus in connec- 
tion with common colds and influenza-like cases, and found no single 
variety of this organism dominant in the inflammatory conditions 
studied. They found no data to indicate that the pneumococcus is 
the primary etiologic agent in the contagious types of these inflam- 
mations. Bakwin** found pneumococci in seven out of thirty-five 
antemortem blood cultures in cases of influenzal pneumonia. The 
remainder were sterile, with the exception of one, which showed a 
meningococcus. 


Influenzal Pneumonia: Pathology—Bakwin ** made a study of the 
findings of 106 necropsies on cases of influenzal pneumonia in the 
American army in France. He noted that the disease was general, 
affecting not merely the lungs but all the organs, being accompanied 
by jaundice, cloudy swelling of the parenchymatous organs and heart 
muscle, and hemorrhages into the pericardium, renal pelvis and other 
viscera. Changes in the rectus muscle were observed in one-third of 
the cases, and sphenoid sinusitis was found in twenty out of twenty- 
two cases examined. Empyema was rare, occurring in less than 4 
per cent. of the cases. 

Warwick *° reported the case of an infant which was apparently 
normal at birth but at 3 days of age developed a temperature of 105 F. 
and died the following day. The necropsy revealed a peculiar hemor- 
thagic process involving the greater part of both lungs, a, pathologic 
picture which was practically identical with the so-called “hemorrhagic 
broncho-pneumonia” which was seen so frequently in patients dying 
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of influenza. Since this case occurred early after the outbreak of the 
1918 influenza epidemic, it was probably an instance of this disease 
in a new-born infant, an uncommonly rare occurrence. 

Influenzal Types, Complications and Sequels.—Stengel ** clinically 
classified cases as of influenzal pneumonia or lobar pneumonia by a 
consideration of the history, the character and extent of the physical 
signs, and by the leukocytic count. 


Cases regarded as influenzal pneumonia have invariably shown diffuse 
physical signs, commonly bilateral, and always much less clearly marked than 
in lobar pneumonia, and the leukocytic count has usually been below 10,000, 
while the differential count has commonly shown a relative deficiency in neu- 
trophils, or at least no increase. The development of the signs of pneumonia 
is somewhat gradual and irregular, following a clear picture of ordinary 
influenza. On the other hand, the cases regarded as lobar pneumonia have had 
sudden onset of symptoms of pneumonia and a rapid development of physical 
signs with clearly marked lobar consolidation. The leukocytic count was above 
12,000 and the proportion of neutrophils marked (from 80 to ©O per cent.). 


The experiments made as a basis of his studies suggested to 
Rosenow ** that there is a true gastro-intestinal type of influenza, and 
that green-producing streptococci, similar to those isolated from the 
respiratory tract, are the chief cause. He went on to say, however, 
that it is not to be concluded that all symptoms in influenza referable 
to the gastro-intestinal tract are due to localization of bacteria in its 
mucous membrane. In certain of his experiments it was shown that 
the symptoms and findings in influenza are due, in part, to an anaphy- 
lactoid reaction; the severe vomiting and diarrhea noted at the outset 
of some cases may be an expression of this mechanism. 

Amesse ** wrote in a recent article that he believed that influenza 
in its acute epidemic form is merely latent at present, yet at the same 
time the disease is present in occasional dual relation with everyday 
disease. The observation of such unusual complications of chickenpox, 
measles, etc., as meningitis and meningismus, complications which occur 
in influenza also, has led him to believe that influenza may assume 
different varieties, and that the “unusual features noted in the study of 
more common disorders justify the impression that we are frequently 
dealing with a double infection”—presumably of the common disorder 
and some variety of influenza. 


46. Stengel, A.: On the Use of Serum and Blood of Convalescent Patients 
in the Treatment of Lobar Pneumonia and Influenzal Pneumonia, M. Clinics 
N. America 4:937 (Jan.) 1921. 

47. Rosenow, E. C.: Studies in Influenza and Pneumonia: VIIT. Experiments 
on the Etiology of Gastro-Intestinal Influenza, J. Infect. Dis. 26:557 (June) 
1920. 

48. Amesse, J. W.: Unusual Complications and Sequellae in the Acute 
Infections of Childhood following the Influenza Epidemic, Colorado Med. 18: 
56 (March) 1921. 














STIMSON—RESPIRATORY DISEASES 279 


Meyer and Lucke*® reported seven cases of subcutaneous 
emphysema following influenza in soldiers. They believed that it arose 
chiefly as a result of the escape of air from ulcerated or eroded bronchi 
and its subsequent passage along peribronchial or perivascular channels 
into the mediastinum. In at least two of their cases, they found marked 
ulcerative bronchitis and subcutaneous emphysema, both located on the 
left side. 

Fishberg *° observed that in many patients attacked by acute epidemic 
influenza, certain sequels are left in the respiratory tract after the 
acute infection has run its course. He enumerated subacute rhino- 
pharyngitis, general bronchitis, localized bronchitis resembling tuber- 
culosis and very difficult to differentiate from it, bronchiectasis and 
pulmonary abscess. 

Epidemiology.—The epidemic of respiratory diseases of January, 
1920, differed from the epidemic of 1918 in that the total number of 
persons affected was less, the proportion of acute rapidly fatal cases 
was smaller, and the period of the epidemic was shorter.** In an elabo- 
rate statistical study of the 1918 epidemic of influenza in Connecticut, 
Winslow and Rogers ** noted that the epidemic cost the state about 
7,700 lives and was by far the most serious sanitary calamity from 
which Connecticut has ever suffered. Apparently the case rate in 
affected communities varied from 200 to 400 cases per thousand of 
population, and the fatality rate between two and four deaths per 
hundred cases. “The rapid spread of the disease throughout the state 
and the fact that quarantine completely protected isolated groups of 
individuals (so long as the quarantine was rigidly maintained) indi- 
cates clearly that it was transmitted by human contact, perhaps supple- 
mented in certain cases by the use of infected food and utensils.” 


Treatment.—Sterling ** noted that quininized malarial patients in 
hospital in Italy were practically immune to the epidemic raging around 
them. Accordingly he made a plea for the use of 15 grains of quinin 
hydrobromid on retiring, as a prophylactic measure against epidemic 
influenza. . 
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Holt ** analyzed the statistics of the Visiting Nurse Service of the 
Henry Street Settlement during the influenza epidemic of October 
and November, 1918, where 162 nurses visited and reported on 10,655 
cases of influenza and pneumonia under the care of physicians in the 
patients’ homes. One thousand, six hundred and twenty-five cases 
are left out of his final tabulation, the cases having been mild and not 
requiring subsequent visits, or terminated before the arrival of the 
nurse, or for some other similar reason. Of the remaining 8,740 
cases, the mortality was as follows: 


Type of case, influenza; number treated, 6,243; deaths, 115; mortality per 
cent., 1.6. Pneumonia: number treated, 2,497; deaths, 485; mortality per cent., 
19.4. Totals: number treated, 8,740; deaths, 600; mortality per cent., 6.9. 


Holt added that cases of simple influenza and of influenzal pneu- 
monia are accordingly best treated in the patients’ homes or when 
separated as much as possible. His figures also indicated that the 
frequency and the severity of the complications are much increased 
in proportion as patients are crowded together. 

At the Mare Island Naval Station, the final development of the 
treatment of influenza which gave the best results, has been set down 
by Neilson®® as follows: (a.) Absolute rest in bed. (b.) Thorough and 
constant alkalinization either by mouth or by Murphy drip. (c.) Sodium 
salicylate intravenously, only in cases not complicated by pneumonia 
and then only when pain, restlessness, and high temperature, evidenced 
severe toxemia. (d.) Magnesium sulphate intravenously in pneumonia 
cases showing bad general condition, high temperature, and falling 
white count. (e.) Blood transfusion from immune donors (citrate 
method with whole blood) in pneumonia cases showing cyanosis, rise 
in temperature (either when first seen or after failure to react perma- 
nently to magnesium sulphate intravenously), and a falling white count. 
(f.) Stimulation used more sparingly, and only when indicated for 
special purpose or in selected case. Whisky, digitalin, or camphor, used 
as stimulant. (g.) Sodium iodid in a simple cough mixture to relieve 
a troublesome dry cough. (h.) Magnesium sulphate by mouth for 
catharsis. (i.) Carbohydrate diet. 


The death rate at this station among those receiving the more specific 
forms of treatment was lower than the death rate given in any statistics that 
have come under the observation of the writer, from other points at which 
the disease was of an equally severe type. 
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Hogan ** gave details of the preparation and administration of the 
magnesium sulphate-calcium chlorid mixture spoken of by Neilson, 
and stated that there had been only 16 per cent. of deaths in fifty severe 
cases of influenzal pneumonia treated with this mixture against a 
mortality of 40 per cent. in similar cases treated symptomatically only. 

Rosenow *' used an immune serum prepared from one strain of the 
green-producing streptococcus, and treated twelve patients with influ- 
enzal pneumonia, of whom eleven were critically ill at the time of serum 
treatment. Five recovered. In all cases in which specific agglutination 
was obtained, marked improvement followed the injection of the serum, 
and in no case were good effects noted at a time when agglutination 
tests were negative. Of the seven deaths, two were caused by hemolytic 
streptococci, two by a strain of green-producing streptococcus immuno- 
logically different from that of the serum, and three of the patients 
were moribund at the time of treatment. 

Stengel *® treated nine patients all seriously ill with influenzal 
pneumonia, by the intravenous injection of from 30 to 70 c.c. of blood 
serum from patients recently convalescent from the disease, and all 
recovered, but a tenth patient, moribund on admission, failed to survive. 

Immunity.—Jordan and Sharp ** made a statistical study of several 
thousand men at the Great Lakes Naval Station and at Camp Grant, to 
find out which men, attacked in the 1920 epidemic, had been attacked 
in the 1918-1919 epidemic and which had not. Their results indicate 
that no marked immunity to influenza exists from twelve to fifteen 
months after a previous attack. 

The use of vaccines as a means of producing artificial immunity 
against influenza has been studied by a number of observers. McCoy °° 
decided that the Pfeiffer bacillus alone or in combination had no prac- 
tical uses. Park *® remarked that the evidence of immunologic response 
to the vaccines by his co-workers was apparent only in the lessened 
incidence of pneumonia. The percentage of colds was as great among 
the vaccinated as among the unvaccinated. The pneumonia incidence 
was much less. The greater multiplicity of types of microbes believed 
to be capable of exciting common colds over those usually exciting 
pneumonia is possibly the explanation of the apparent uselessness of 
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the vaccines employed in this series in preventing minor respiratory ne 
infections while apparently affording considerable protection against on 
pneumonia. The vaccine that Von Sholly and Park ® used in this work ee 
contained 2,000 million per c.c. each of pneumococcus Types I and II, =< 
and 1,000 million each of pneumococcus Type III, Streptococcus hemo- B 
lyticus, Streptococcus viridans, and the influenza bacillus. oa 
Similar results to those of Von Sholly and Park were obtained 
by Jordan and Sharp ® who stated that rhinitis and bronchitis developed 
with about equal frequency in the vaccinated and unvaccinated groups. + 
Their figures suggested a favorable conclusion regarding some slight Y 
prophylactic value for pneumonia, but that any considerable degree of a 
protection against influenza was conferred by the vaccine, seemed ee 
unlikely. eer 
On the other hand, Gay “ noted a rising enthusiasm among writers Bas. 
as to the value of mixed vaccines containing various strains of influenza "eg 
bacilli, pneumococci, streptococci and staphylococci, not only to diminish ; a 
the incidence of influenza in a community but also for decreasing the vs 
pneumonic complications of the disease. = 
“S 
(To be contioned) i 
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